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THE 


TRANSLATOR’S PREFACE. 


Tae highly flattering manner in which the Edi- 
tion which I last year published of this work, 
was received, has both encouraged and compelled 


me this year to prepare a second Edition. 


The translation has been revised, all Blumen- 
bach’s references inserted, and my own notes 
- and references increased to a considerable ex- 
tent. In the latter, the progress of Physiological 
science since 1810, when the last Edition of 
Blumenbach’s work was published, is detailed, 
and many points are treated of at large which 
could not, consistently with Blumenbach’s de- 
sign, be more than briefly mentioned in the 
original. The last note,—upon the characterts- 
tics and varieties of mankind, is an independent 


addition. 


ill TRANSLATORS PREFACE. 


No one can be more sensible than myself to 
the imperfections of my performance. In excuse 
I must urge the prodigiots extent and variety of 
my subject, and the short period allowed me 
through the rapid sale of the first Edition and 
the importunities of my Bookseller for the 
second. 

No one will ever listen more readily to friendly 
criticism, or more readily smile at ane forgive the 


suggestions of ill nature. 


Grafton Street, Bond Street, 
Dec. 1816. 


P.S, The volume may he considered a typographical curi- 
osity, being the first book ever printed by machinery. It is 
executed by Messrs. Benstry and Son’s patent machine, which 
prints both sides of the sheet by one operation, at the rate of 
900 an hour, and is the only one of the kind ever constructed. 


THE AUTHOR'S PREFACE 


LAST EDITION. 


Wuenever my booksellers have informed me 
that a new edition of any of my works was re- 
quired, I have always gladly seized the opportu- 
nity of correcting inaccuracies, arising either from 
carelessness or the imperfection of human nature : 
of adding in some places and altering in others; 
in short, of sending forth the production of my 


abilities in a more finished state. 


In preparing this new edition of my Instrrv- 
TIoNs of PuysioLocy for the press, the same 
anxious wish has been considerably heightened by 


the importance of the subject, and by the appro- 


x PREFACE. 


bation evidently bestowed upon the last edition, 
from its translation into our own language, into 
Spanish, French, English, Dutch, and Russian, not 
to mention other proofs of its favourable reception. 
I have endeavoured, therefore, to enrich it not 
so much with an addition of pages, as of various 
matter; to arrange the heads in a more natural 
order; and to render the whole as useful to stu- 


dents as possible. 


September 10, 1810. 
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THE AUTHOR'S PREFACE 


TO THE 


FIRST EDITION. 


‘Tue same considerations which led Boerhaave, 
and after, him Haller, to write their Compendiums 
of Physiology, induced the Author to compose 
these Institutions. 


The former says, “ that a teacher succeeds bet- 
ter in commenting upon his own thoughts, than 
upon a work written by another :—that his doc- 
trine will be clearer, and his language generally 
animated,” &c.* 


The latter, ‘That although he formerly used 


Boerhaave’s work as a text-book, he afterwards 


* Pref. to the Institut. Medic. Leyden. Fourth edition. 
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lectured upon one written by himself, because, 
since the time of Boerhaave, anatomy has been so 


improved as to become almost a new science.” * 


What Haller said at that period respecting ana- 
tomy, will be allowed to apply much more forcibly 
at present to physiology, by any one who consi- 
ders the most important parts of the science,— 
the principal purpose of respiration, animal heat, 
digestion, the true nature and use of the bile, the 


function of generation, &c. 


More, therefore, must be ascribed to the age 
than tothe author, if in these Institutions, after so 
many modern physiological discoveries, he delivers 
doctrines more sound and natural than it was in 
the power of his most meritorious predecessors to 


deliver. 


Whatever he can claim as his own, whether 


really new or only explained in a new manner, 


* Pref. to the Prim. lin. Physiol. Gottingen. First edition. 
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will be easily discovered by the learned and im- 
partial reader; especially from the notes, in which 
he has treated some of these subjects rather more 
minutely than, in the text, was compatible with 


the conciseness of his plan. 


He has been at great pains in arranging’ the 
subjects, so that the sections might succeed natu- 
rally and easily, and arise, as it were, one out of 


another. 


He has not quoted a dry farrago of books, but 
a select number, in doing which, he has wished 
both to point out to students some excellent au- 
thors not commonly known, especially those who 
have professedly treated on particular branches of 
the subject, and to open, besides medical sources 
ef information, others not yet applied, he con- 


ceives, to Physiology as they deserve. 


His grand object has been to deliver, in a faith- 
ful, concise, and intelligible manner, the princi- 
ples of a science inferior in beauty, importance, 


and utility, to no part of medicine, if the words pre- 
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fixed by the immortal Galen to his Methodus Me- 
dendu, are, as they most certainly are, true,— 
“ The magnitude of a disease is in proportion to 
its deviation from the healthy state; and the ex- 
tent of this deviation can be ascertained by him 


only who is perfectly acquainted with the healthy 
state.” | 
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INSTITUTIONS 


OF 


PHYSIOLOGY 


SEE T. 4, 


OF THE LIVING HUMAN BODY IN GENERAL. 


1. Iw the living human body, regarded as a peculiar 
organization, there are three objects of consideration*. 
Lhe materials of its subsistence, afforded by the fluids ; 
The structure of the solids, containing the fluids; 
Lastly, and principally, the vital powers, by which the 
solids are enabled to receive the influence of the fluids— 


to propel the fluids—and perform various other motions ; 


fe ne ce 


* Thus, long ago, the author of the book, generally included 
among the writings of Hippocrates, Epidemic VI. Sect. 8. § 19. 
said ‘* Those things which contain, are contained, or moved in us with 
force, are to be considered.” This celebrated passage gave origin to the 
excellent work of Abr. Kaau Boerhaave, entitled, ‘ Impetum faciens 
dictum Hippocrati per corpus consentiens.” 1. B. 1745. 8vo. 
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and which, as they, in a certain sense, constitute the 
essence of the living machine in general, so also are of 
very different orders: some being common to animals 
and vegetables, and some peculiar to animals, and inti- 
mately connected with the mental faculties. 

2, But these three, although really distinct, and there- 
fore distinctly considered by us, are so closely related in 
the living system, (the phenomena, conditions, and laws 
of whose functions, in the healthy state, are the object of 
physiology,) that no one can be contemplated, but in its 
relation to the rest. 

For thé materials of the body, although originally 
fluid, are naturally disposed to become solid; and, on the 
other hand, the solids, besides having been formed from 
the fluids, abound, however dry they may appear, in 
various kinds of fluid constituents, both liquid and aeri- 
form: lastly, it may probably be affirmed, that no fibril, 
during life, is destitute of vital power. 


3. We shall now examine each of these separately ; 
| has : ; a 
and first, the materials afforded by the fluids, which form. 
both the fundamental and most considerable portion of 
our bodies.* 


* The great preponderance of the fluids is strikingly exemplified in 
an entire, but perfectly dry mummy of an adult Guanche, one of the 
original inhabitants of the island of Teneriffe. It was sent to my ana- 
tomical museum by the illustrious Banks; and though all its viscera 
and muscles are preserved, does not exceed 74lbs. in weight. | 
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SECT. H. 


OF THE FLUIDS IN GENERAL, AND PARTICULARLY 
OF THE BLOOD. 


4. Tie fluids of the body may be conveniently re- 
duced to three classes. 

A. The crude ; ; viz. the chyle, contained i in the p prime 
vie, and destined to become blood ; also, matters absorbed 
on the surface, and destined to be aati to the chyle. 

B. The blood itself. 

C. Those secreted from the blood, whether inert dnd 
excrémentitious, like the urine; or intended for certain 
purposes in the economy : the latter may be permanently 
liquid, as the bile—or disposed to solidity, as the osseous 

and other plastic juices. | 

5. OF the first and third of these classes wé shall here- 
_after speak, in treating of chylosis, secretion, and the 
other functions to which each fluid appertains. Att pre- 
sent our attention shall be devoted to the blood,* the chief 
and primary fluid—the vehicle of those successions of 
oxygenous (A) and carbonaceous particles, which cease 
only with life—the nourisher of the frame—the s source of 
almost every fluid—that into which the erude fluid is con- 
verted, and from which all the secretions are derived ; and 
whtich, with the exception of some eAvOn ae parts, a as 


@ J, fictsd, Posakic on the gj Bide | Bec. London, 
1794, 4to. 
Be 
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the epidermis, the arachnoid, the amnion, &c. the vitre- 
ous substance of the teeth, the body of the chrystalline 
lens, &c. is universally diffused through the system, in 
various proportions, indeed, according to the various 
natures of the similar parts, to use the language of the 
ancients,* v.c. abundantly in the muscles and glands, 
sparingly in the tendons and cartilages.+ 

6. The blood is a peculiar fluid, of a well known 
colour and remarkable odour ; its taste rather salt and 
nauseous; its temperature about 96° of Fahrenheit; glu- 
tinous to the touch ; its specific gravity, though different 
in different individuals, may be generally estimated as 
1050, water being 1000; when fresh drawn, and received 
into a vessel, it exhibits the following appearances. 

7. At first, especially while still warm, it emits a 
vapour which has of late been denominated an animal 
gas, and shewn to consist of hydrogen and carbon, sus- 
pended by caloric.§ This, if collected, forms drops re- 


* They divided the body into s#mélar or homogeneous parts, as the 
bones, cartilages, muscles, tendons, &c.; and dissimilar, composed 
of the similar, as the head, trunk, limbs, &c. 

+ Physiologists have variously estimated the quantity of the blood in 
a well formed adult. Allen, Mullen, and Abeildgaard, make ‘it — 
scarcely more than 8 pounds; Borelli, 20; Haller, 30; Hamberger, 
80; J. Keil, 100. The former are evidently nearer the truth. 

t J. Martin Butt. De spontanea sanguinis separatione. Edinb. 
1760, 8vo. reprinted in Sandifort’s Thesaurus, vol.it. J.H. L. Bader. 
Experimenta circa sanguinem. Argent. 1788, 8vo. | 

§ The elements of aeriform fluids of course exist in the blood ; that 
"hey are not, however, in the elastic state, as so many physiologists 
formerly believed, was clearly shewn in some experiments made by 
me during the year 1812, upon other mammalia. I found that a small 
portion of the purest air infused into the jugular vein, excited palpita- 
tions, drowsiness, convulsions; and if the quantity was rather in- 
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sembling dew, of a watery nature, but endowed with a 
nidorous odour, most remarkable in the blood of carnivo- 
rous animals, peculiar and truly animal. Much of this 
watery liquor still remains united with the other parts of 
the blood. 

8. In the mean time the blood, when its temperature 
has fallen to about 78°, begins to separate into two por- 
tions. A coagulum is formed, from the surface of which, 
as it were, exudes a fluid of a yellowish slightly red 
colour, denominated serwm: the more abundantly this 
exudes, the greater is the contraction of the glutinous 
coagulum, which has received the appellations of crassa- 
mentum; and, from some resemblance to the liver, in colour 
and texture, of hepar sanguineum; of placenta; and from 
the circumstance of its being surrounded by the serum, of 
insula. » 

9. The crassamentum may, by agitation, or repeated 
ablution, be easily separated into two constituent parts: 
into the cruor, which imparted to the blood its purple 
colour, and into the /ymph, which on washing is forsaken 
by the cruor, and called, from its greater solidity, the 
basis of the crassamentum. ‘The stronger affinity of the 
cruor for the lymph than for the serum, is proved by the 
necessity of violence to effect their disunion (B). By the 
removal of the cruor the lymph becomes gradually paler, 
till it is at length merely a white tenacious coagulum. 

10. Besides the watery fluid first mentioned, there are 
the three constituents of the blood, viz. the serum, thé 
cruor, and the lymph: we shall presently treat of each 


creased, even death ensued. I have detailed these experiments in the 
Medic. Biblioth. vol. i. 177. The illustrious Bichat observed the same 
effects in his experiments. Journal de Santé, &c. de Bordeaux. T.11. 61. 
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more particularly. These, however, while recent, and in — 
possession of their native heat, are intimately mixed, and 
form an equable, homogeneous fluid. Their relative pro- 
portion is astonishingly diversified, according to age, tem- 
perament, diet, and similar circumstances, which constitute 
the peculiar health of each individual. 

11. The serum is a fluid, sui generis ; the chief cause 
of the viscidity « of the blood, and easily separable by art 
into different constituent principles. If subjected to a 
temperature of 150° Fahr. a portion is converted into a 
white scissile substance, resembling boiled albumen: the 
rest exhibits besides the watery fluid so often mentioned, 
a turbid fluid of a gelatinous, or rather mucous * nature, 
which on cooling appears a tremulous coagulum. The 
serum is remarkable for the quantity of soda (mineral 
alkali) which it contains (C). _ 

ig. The cruor is marked by many irregularities, both in 
the colour and the figure of its particles. It consists of 
globules, which jin recent blood are of a constant form 
and size, and said to be ;455 of an inch in diameter. 
Their form, indeed, has been a subject of dispute ; but I 
am disposed to consider it as much more simple than 
some writers of great celebrity have imagined. I have 
always found it globular, . and could never ‘discover the 
lenticular shape, which some have asserted that they re- 
marked. 

It has been likewise advanced, that the globules change 
their form, while passing through a vessel of very small 
capacity; that, from being spherical, they become oval ; 
and when they have emerged into a vessel of larger area, 


* J. Bostock, in The Medico- Chirurgical Transactions, published by 
the Medical and Chirurgical Society of London, vol. i. 1809. p. 46, 
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that they again resume their globular shape.* This, al- 
though I would by no means deny it, I cannot conceive 
to occur during the tranquil and healthy motion of the 
blood, but should refer it to a spasm of the small vessels. 

Their globular figure can be seen ina living animal 
only, or in blood very recently drawn: for they are 
soon unobservable, becoming a shapeless mass which 
resembles serum in every circumstance, excepting co- 
lour. | 

13. Their colour is red, and from itis derived the colour 
of the blood. In intensity it varies infinitely; paler in 
animals which have been poorly nourished or have suf- 
fered from hemorrhage; more florid, when oxygenized,+ 
(or rendered arterial, to use the common phrase) by expo- 
sure either to atmospheric air, or more especially, to 
oxygen ; darker when carbonized (Gn common language 
rendered venous) by exposure to carbonic acid gas, or to 


hydrogen.{ The redness is most probably to be ascribed 


* G, Chr. Reichel, De Sanguine ejusque motu experimenta. Lips. 
1767, 4to. p. 27, fig. 3, g- g- 

+ Unwilling as I am to follow the example of those, who especially 
in modern times, delight in changing scientific terms, I cannot but 
think that the words ovygenized and carbonized may be advantageously 
substituted for arterial and venous: because arterial blood is contained 
in some vessels called vezns, v. c. the pulmonary and umbilical ; while, 
on the other hand, venous blood is contained in the pulmonary and 
umbilical arteries. In the same manner, the veins of the chorion in 
the incubated egg contain arterial, the arteries venous, blood, to use 
these expressions in their common acceptation. | 

~ $ Consult among others whom we shall recommend in the chapter 
on respiration, Chr. Girtanner in the Journal de ee August 


1790. 
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to the oxide of iron,* the quantity of which, however, is 
so minute, that it has been most variously estimated (D). 

14. The last constituent principle of the blood to be 
noticed, is the plastic lymph, formerly confounded with 
the serum. This has been called the basis of the crassa- 
mentum, the glutinous part, the fibre or fibrous matter of 
the blood, and, like the caseous part of milk, and the 
gluten of vegetables, been discovered by late analysis to 
abound in carbon and azote (E). 

15. It is properly denominated plastic, because it affords 
the chief materials from which the similar parts, espe- 
cially the muscles, are immediately produced ; nourishes 
the body throughout life, repairs wounds and fractures 
inan extraordinary manner, fills up the arez of large di- 
vided blood vessels, and forms those concretions which ac- 


company inflammations}, and that remarkable deciduous 


membrane found in the recently impregnated uterus for 
the attachment of the ovum. 

16. Thus much have we said, respecting the constituent 
parts and nature of the blood, the most important fluid of 
the animal machine,—a fluid, which excites the heart to 


Fourcroy in the Annales de Chemie, T. vij. 

Hossenfratz, ibidem. T. ix. 

J. Ferd. H. Autenreith, Euperimenta et olservate de sanguine pr a= 
serlim venoso. Stuttg. 1792, 4to. , 

* By Will. C. Wells, Philos. Trans. 1797, the redness of the blood 
in general is rather ascribed to the peculiar fabric of the globules, and 
its various degrees and changes simply to the reflection of light. 

+ Such are those spurious membranes found exuded on the surface of 
inflamed viscera, v. c. those cellular connections between the lungs and 
pleura after peripneumony, and the tubes observed within the bronchiz 
after croup: such also are those artificial ones called, after their in- 
ventor, Ruyschian, and made by stirring fresh blood about with astick, 
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contraction, which distributes orygen to every part, and 
conveys the carbon to the excretory vessels, giving rise 
by this change, to animad heat ; which originally supplies 
the materials of the solids, and afterwards their nourish- 
ment ; from which all the fluids, with the exception of 
the crude (4.) are secreted and derived. Of the multifa- 
rious importance of the blood, we shall speak particularly 
hereafter. 


NOTES. 

(A) The blood is not at present believed to absorb any 
oxygen durinng respiration. See note (C) to Sect. viii, 

(B) The red particles or cruor, are merely suspended 
in the serum, as Leeuwenhoek and Hartsoeker long since 
proved, for if, when separated, they are triturated in 
serum, part of them is taken up and the serum assumes a 
red colour; but if the fluid is allowed to settle in a cylin- 
drical glass, they slowly precipitate themselves to the 
bottom, and the serum above becomes clear, as before. 
The serum easily separates on the coagulation of the 
lymph ; the colouring part does not fall to the bottom 
before the lymph coagulating envelopes it and prevents 
its separation: but if the lymph coagulate slowly, as in 
the phlogistic diathesis, the greater specific gravity of the 
cruor detaches it very considerably from the lymph, 
which remains colourless above, constituting what is 
called the inflammatory coat, crust or buff. Berzelius 
even believes the lymph to be in a state of solution in the 
serum, while the cruor is simply suspended in this solu- 
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tion, but the separation of the serum in dropsy, vesica- 
tion, &c. led Mr. Hunter to a different conclusion. 
View of the present State and Progress of Animal Chemistry 
by Jons Jacob Berzelius, M. D. &ec. Translated by Dr. 
Brunnmark, 1813, p. 23. Hunter On the Blood, &c. Ato. 
p- 18. 

(C) The beg Si part of serum is albumen; that 
which remains fluid is called serosity,—a name given it by 
Cullen, and contains no jelly as the French chemists 
asserted, but an animal matter different from both jelly 
and albumen, with a minute portion of albumen and fibrin, 
a little free soda, muriate, lactate,* and phosphate of soda, 
and muriate of potash, with zo0's of water.+ 

(D) It has been generally supposed that iron existed in 
the red particles of the blood as a subphosphate. Ber- 
zelius informs us that serum, although able to dissolve a 
small portion of the oxides, not indeed of the phosphates 
of iron, does not acquire a red colour by their addition ; 
and that he has never discovered iron nor lime in the en- 
tire blood , although both are so abundant in its ashes ; and 
concludes that the blood contains the elements of phos- 
phate of iron and of lime, and of carbonate of lime, and 
also of phosphate of magnesia, united in a manner differ- 
ent from their combination in the salts. 

(E) Oxygen and hydrogen also exist in fibrin. The 
fibrin, albumen and colouring matter afford, on decom- 
position, the same saline and gaseous products. - Berzelius 


* Berzelius discovers lactic acid free or combined in all animal fluids. 
It was first noticed by Scheele, but is generally regarded as a combina~ 
tion of acetous acid with animal matter. 

+ See Dr. Bostock’s papers in the first, second, and fourth volumes 
of The Medico Chirurgical Transactions, and Berzelius in the third, 
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views them all three as modifications of the same sub- 
stance. Albumen has a greater proportion of oxygen than 
fibrin, and has sulphur for a constituent part, which con- 
sequently cannot be detected while the albumen is entire, 
any more than the iron while the cruor is entire. The 
chief differences between the colouring matter and fibrin 
are colour; the spontaneous coagulation of fibrin at alj 
temperatures, while the colouring matter may be dried 
without losing its solubility in water, and becomes. inso- 
_ Juble only at a certain temperature; and the peculiarity 
of the latter of not diminishing in volume, like fibrin, 
during exsiccation.—Berzelius, 1. c. 
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SECT. ITI. 


OF THE SOLIDS IN GENERAL, AND OF THE MUCOUS 
WEB IN PARTICULAR. 


17. ‘lw solids* are derived from the fluids. In the 
first rudiments of the gelatinous embryo, they gradually 
commence in their respective situations, and differ infi- 
nitely in their degrees} of cohesion, from the soft and 
almost pulpy medullary matter of the brain, to the vitre- 
ous substance of the corona of the teeth. 

18. Besides the gelatinous (11) and glutinous (15) parts 
of the solids, earth enters more or less into their com- 
position, and is principally lime united with phosphoric 
acid. The bones possess this in the greatest abundance, 
particularly in advanced age, whereas in childhood the 
gelatinous matter abounds. 

19. With respect to texture, a great part of the solids 
cqnsist of fibres more or less parallel. 'This may be ob- 
served in the bones, especially of foetuses,t in the mus- 


ate aer ae eR eee se 


~ 


* Hier. Dav. Gaubius’ Spec. exhibens ideam generalem solidarum 
c. h. partium. Lugd. Bat. 1725, 4to. 3 

+ Abr. Kaau Boerhaave, on the cohesion of the solids in the 
animal body, in the Nov. Comm. Acad. Petropolit. T. iv. p. 343, sq. 

{ The parallel and reticulated bony fibres are most striking in the 
radiated margins of the flat bones, as we find these in young heads much 
enlarged by hydrocephalus. J have, in my museum, a preparation of 
this kind, where in the sphenoid angles of the parietal bones, the 
fibres are an inch or two in length, distinct and delicate. The hardest 
parts, the bony and vitreous portions of the teeth, exhibit a structure 


similar to that which in the zeolite, malachite, hematite, &c. all mine, 
ralogists call filrous, 
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cles, tendons, ligaments, aponeuroses, and in certain mem 
branes, as the dura mater, Xe. 

20. In other parts no fibres can be discovered, but the 
texture is peculiar, called parenchyma, from the time of 
Erasistratus, and differing in different viscera, especially 
the secreting,—-of one kind in the liver, of another in the 
kidneys. 

21. But in all the structures, whether fibrous or paren- 
chymatous, there is interwoven a general mucous web,* 
commonly but improperly styled cellular, because it rather 
is continuous, equal, tenacious, ductile, sub-pellucid, and 
glutinous.| By handling, it. is easily converted into a 
cellular and vesicular membrane, and demands a place 
among the most important and remarkable constituents 
of the body. (A) . 

22. For, in the first place, many solid parts, v. c. most 
membranes and cartilages, may by long continued macc- 
ration be resolved into it alone. With some it is so inti- 
mately united, as to afford a receptacle and support ‘for 
other constituents: v. c. the hardest. bones consisted at 
first of cartilage, which was originally condensed mucous 
membrane; but since become distended by the effusion of 
bony matter into its substance, which is rendered more 
Jax and*cellular. In fact, it is universally present in the 
solids, if we except the epidermis, nails, and hairs, and 
the vitreous exterior of the corona of the teeth, in which 
i have never been able to discover it by employing the 
strongest acid. 


* Dav. Chr. Schobinger (Pres. Hallero) De tele Cellulsow in 
fabrica c. h, dignitate, Gotting. 1748, 4to. Sam. Chr. Luce at the end 
of his Observ. Anatom. circa nervos arterias adeuntes. Francof. 1810, 
4to, 

t Casp. Fr. Wolff in the Nov. Act. Petropol. T. vi. p. 259. 
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93. To the muscles and membranes especially it serves 
for separation from other parts ; isu) the vessels and’ nerves 
for support ; and to every part itacts as the common 
medium of connection. | sae 

24. From these facts, two inferences may be drawn. 
First : That this membrane is so fundamental a constituent 
of our structure, that, were every other part removed, the 
body would still retain its form. 

Secondly : That it forms a connection between all parts 
of the system, however different from each other in nature, 
or remote in situation :—a circumstance worthy of atten- 
tion, as putting an end to the verbal disputes respecting 
the continuation of membranes, and affording an explana- 
tion of many morbid phenomena. ' 

25. As most of the solids owe their existence to this 
membrane, so again its origin is derived from the lymph 
of the blood. I have found the lymph changed into this 
membrane, when transuded on the surface of inflamed 
lungs, and by forming false membranes, it afterwards 
unites these organs to the pleura. 

26. We shall now consider some varieties of this mem- 
brane. In general, it-is more delicate, ceteris paribus, in 
man than in animals,—a distinguishing prerogative, by 
which our sensé is rendered more delicate, and our mo- 
tions and other functions more perfect.* Among dif- 
ferent individuals, it varies much in laxity and firmness, 
according to age, sex, temperament, mode of life, climate, 
&e. 

Finally, it varies in different parts; more lax in the pal- 


* I have treated this point at large in my work, De Generts ha- 
mani varietate native, p. 46, edit. 3. 
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pebre and preputium, and behind the frenum of the 
tongue ; less so around the ears. 

27. Besides the purposes before mentioned, (22, 23) it 
is destined for the reception of several kinds of fluids. 
Its chief use in this respect is to receive that serous ha- 
litus which moistens and lubricates every part. This, 
when formed by the blood vessels, it imbibes like a sponge, 
and delivers over to the lymphatics, thus constituting the 
grand connection between these two systems of vessels. 

28. In certain parts its office is to’ contain peculiar 
fluids, v. c. in the eye, existing as the vitreous meéitibrané, 
it contains the vitreous humour: in the bones, as thé me- 
dullary membrane (improperly denominated internal pe- 
riosteum), the marrow ; in soft parts, it is in great abund 
ance, and contains the rest of the fat, of which we shall 
speak hereafter. 


NOTE. 


(A) The generally received appellation of cellular 
membrane appears preferable to that of mucous web adopt- 
ed by Blumenbach from Bordeu (Recherches sur le tissu 
Muqueux), and especially in this work, as our author 
(par. 40) suggests the title of wis cellulosa for the con- 
tractile power of the membrane. 


“a 
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SECT. IV. 


OF THE VITAL POWERS IN GENERAL, AND PARTICU- 
LARLY OF CONTRACTILITY. 


99. Hiruzrro we have spoken of the solids, as 
the constituents of the system; we now shall view them as 
endowed with vitality,—capable of receiving the agency 
of stimuli, and of performing motions. 

30, Although vitality* is one of those subjects which 
are more easily known than defined, and usually indeed 
grondered obscure rather than illustrated by an attempt at 
“definition; its effects are sufficiently manifest and ascri- 


bable to peculiar powers only. The epithet vetal is given 
to these powers, because on them so much depend the 


actions of the body during life and of those parts which 
for a short time after death preserve their vitality, that 
they are not referrible to any qualities merely physical, 
chemical, or mechanical. — 

31. The latter qualities, however, are of great import- 
ance in our economy. By physical powers, dependent 
on the density and figure of the humours of the eye, 
the rays of light are refracted to the axis; by mechanical, 
the epiglottis is elastic ; by chemical affinity, the changes 
of respiration are effected. But the perfect difference of 


—— 


* A host of authors on the vital powers will be found in Fr. Hilde- 
brandt’s Lehrbuch der Physiologie, p. 54, sq. edit. 2, 1809, 1o whom 
we may add E. Bartel’s Systemat. Entwurf einer Allgemeinen Biologie. 
Francof. 1808, and J. B. P. A. Lamarck's Philosophie Zoologique 
Paris, 1809, 11 vols. Svo. 
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these dead powers from those which we are now about to 
examine, is evident from the slightest comparison of an 
organized economy with any inorganic body, in which 
these inanimate powers are equally strong. 
» 32. Indeed the vital powers are most conspicuously 
manifested by their resistance and superiority to the 
others; v. c. during life, they so strongly oppose the 
chemical affinities which induce putrefaction, that Stahl 
and his followers referred their notion of life to this anti- 
septic property ;* they so far exceed the force of gravity, 
that, according te the celebrated problem of Borelli, a 
dead muscle would be broken asunder by the very same 
weight, which, if alive, it could easily raise, &c. | 

33. As on the one hand, the vital properties are com- 
pletely different from the properties of dead matter, so, 
on the other, they must be carefully distinguished from the 
mental faculties which will form the subject of the next 
_ chapter: between them, however, there exists an intimate 
and various relation observable in many phenomena, but 
especially in the diversity of temperament. | 

34. The vital energy is the very basis of physiology, 
and has therefore been always noticed, though under 
different appellations. The titles of unpetuim faciens, 
innate heat, archeus, vital spirit, brute life, head of 
the nervous system, active thinking principle, vital tonic 
attraction, have been bestowed upon it by different au- 
thors. | 

35. Nor has there been less variety in the notions and 


* «* Life formally is nothing more than the preservation of the body in 
mixture, corruptible indeed, but without the occurrence of corruption.” 
STAHL. 

“© What we call life is opposite to putridity.” J. Junker. 


C t 
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definitions to which it has given rise; though in this 
one point all have agreed,—that its nature and causes are 
most obscure. (A.) 

36. As to the question so long agitated by pbysiolo- 
gists, whether the diversity of the phenomena exhibited 
in the similar parts of the living solid, are to be attri- 
buted to modifications only, or to distinct species, of the 
vital energy, we think it best to establish distinct orders 
of the vital powers, according to the variety of phenomena 
by which they are manifested. 

37. These phenomena are threefold. Organic formation. 
and increase; motion in the parts when formed; sensation 
from the motion of certain similar parts. 

38. The first requisite involved in the name and notion 
of an organized body, is a determinate form designed for 
certain ends. That species, therefore, of the vital powers 
is most general, which produces the genital and nutritive 
fluids, and prepares them for organic nature. This species 
we have denominated the nisus formativus, since it is the 
source of all generation, nutrition, and reproduction, in 
each organized kingdom. 

39. Those vital powers which are manifested (37) by 
motion, properly so called, in parts already formed, may 
be divided into common and proper. The common are 
those belonging to similar parts which are widely distri- 
buted; v. c. contractility to the mucous structure ; irrita- 
bility to the muscular fibre. (B.) The proper are those 
possessed only by individual organs, whose motions are 
peculiar and characteristic. 

40, Contractility is as generally distributed as the mu- 
cous structure, which it may be said to animate; and 
therefore would perhaps not improperly be called the vis 
cellulosa, It is characterized by a simple and not very 
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sensible effort to contract and react upon its contents, 
especially upon its source of moisture,—the serous va- 
pour, and to propel this into the lymphatic system. * 

41. Irritability, we mean the uritability of Haller, is 
peculiar to the muscles, and may be called the vis muscu- 
laris.’ It is marked by an oscillatory or tremulous mo- 
tion, distinguished from the action of simple contractility, 
by being far more permanent, and by occurring far more 
easily on the application of any pretty strong stimulus. + 

42. Such are the common (39) moving vital powers. 
But some organs differ from the rest so much in their 
structure, motions and functions, as not to come under 
the laws of the common orders of vital power. We must, 
consequently, either reform the characters of these orders, 
institute new ones, and extend their limits, or, till this be 
done, separate these peculiar motions from the com- 
mon orders, and designate them by the name of vite 
proprie. As examples may be adduced, the motions 
of the iris; the erection of the nipple; the motions of the 
fimbrie of the Fallopian tubes; the action of the pla- 
centa, and of the womb during labour; and probably the 
greater part of the function of secretion. § 


* That Haller and Theoph. de Bordeu, the chief writers on the mu- 
cous tela, did not form a just conception of this vital power, will be evi- 
dent from the latter’s Recherches sur le Tissu Muqueux, Par. 1767, 
8vo. and the dissertation of the former on Irritability in the Dictionnaire 
Eincyclopedigue d' Vverdun. T. xxv. 

t+ Haller De Partibus Corp. Hum. irritabilibus in the Nov. Comm, 
Soc. Reg. Scient. Gotting. T. iv. 

{ I have spoken of these at large both in my treatise De fridis Motu 
1784, and my programma De Vi Vitali Sanguini deneganda 1795. 

§ On the vita propria of the absorbent vessels consult Seb. Justin. 
Brugmans, De Causa Absorptionis per Vasa Lymphatica. Wugd. Bat. 
1795, 8vo. . 
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43. So much in regard to the vital powers displayed by 
motion. (37, 39, 42.) We have now to speak of sensibility, 
which is peculiar to the nervous medulla communicating 
with the sensorium. It bears the title of ois mervea, and 
is the cause of perception when irritation is excited in 
parts to which it is distributed. * 

44. The order which we have followed in enumerating 
the vital powers, (38, 43,) is that in which they succes- 
sively arise both during our formation and after birth. 

The nisus formativus must take place before we can as- 
certain the existence of the new conception. 

Then contractility is exerted in the gelatinous sub- 
stance of the embryo. 

When the muscular fibres are kane 2" they acquire 
irritability. | 

In those few organs whose motions cannot properly be 
referred either to contractility or lenis bilityy there next 

exists a vita propria. 

Finally, after birth, sensibility is superadded. 

45, Similar also is the order, according to which the 
vital powers, both common and proper, are distributed to 
the organized bodies of each kingdom. + 


On the peculiar vital properties of the arteries consult Chr. Kramp, 
Kritzk der Praktischen Arznetkunde. Lips. 1795, 8vo. 

Many of the phenomena now mentioned are ascribed by others to an 
orgasm, to use an old expression, struggling from the centre to the cir- 
cumference, and lately designated vital turgor. 

* Fouquet in the Dictionnaire Encyclopedique de Parts. UT. KV. 
Art. Sensibilité. — 

+ Consult C. Fr. Kielmeyer Uber die Verhiilinisse der organischen 
Ixrifte an der Rethe der verschiedenen organisaiionen, 1793, 8vo. 
H. F. Link Uber die Lebenskrifte in naturhistorischer Riicksicht. 
Rostock. 1795, 8yo. 
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The formative power must be most universal; without 
it indeed organization cannot be conceived to exist. 

Contractility likewise is common to each kingdom. 

Irritability and sensibility, in the sense above explained, 
are peculiar to animals. 

Lastly, the vita propria is variously observable in some 
organs, particularly the generative, both of certain ani- 
mals and vegetables. (C): 

46. Itis scarcely necessary to remark, that most of these 
modes of vital energy, though necessarily distinguished 
into orders, are iniimately connected ; v. c. the mucous 
membrane, forming the basis and seat of contractility in 
so many organs, is interwoven also with the irritable mus- 
cular fibres * and the sensible nerves. 

47. Whatever may have been the opinions of physiolo- 
gists respecting the difference or identity of the vital 
powers, it is universally agreed: that they exist in the si- 
milar soltd parts, as the ancients called them, of which the 
organs or dissimilar parts are composed. But it has been 
disputed, and particularly of late, whether vitality is pe- 
culiar tothe solids, or common also to the fluids; and the 
latter being granted, whether or no the blood alone is so 
endowed. - : 

48. As to the first question, the whole natural history 
of each organic kingdom, as far as it has hitherto been 
cultivated, abundantly shows that those living parts, how- | 
ever delicate, of all known animals and vegetables, are 
solid ; a circumstance’necessarily implied in their deter- 
minate figure destined for certain uses. For, not to 
speak of entire animals (which, however simple, as worms, 


{ See Abildgaard in the Acta Reg. Soe. Med. Havniens. T. 1. 
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are nevertheless supplied with enveloping membranes) the 
newly laid egg, though at first sight merely fluid, ona 
more careful examination is discovered to consist of dif- 
ferent membranes, of the halones, the cicatricula, Xe. 

Humidity is indeed necessary in the living solid, for the 
exertion of vitality. But that vitality exists in the solid, 
as solid, is proved by the well known instances of animal- 
ecules and the seeds of plants, in which, although long 
dried, the vital principle is so entire, that they again live 
and germinate. 

49. With respect to the supposed exclusive vitality of 
the blood, | candidly confess that no argument has been 
adduced in its favour since the time of Harvey,‘ which 
might not, I think, be more easily, simply, and naturally 
explained on the contrary supposition. 

For example, the incorruptibility of the blood during 
life, is far more explicable from the perpetual changes 
which it undergoes, especially in respiration. 

That the blood is the material from which the living 
solids are produced, is no stronger an argument of its vi- 
tality, than the formation of nymphewe and so many 
other remarkable plants, would be for the vitality of 
water. 

It is difficult to comprehend how the coagulation of 
the lymph of the blood can demonstrate its vitality. The 
organic formation of this lymph in generation, nutrition, | 
and reproduction, depends not upon the lymph itself, 
as lymph, but upon the action of the nisus formativus (38) 


upon it. 
50. Those who formerly contended * that the blood 


* V.C. Dan. Bernouilli De Respiratione, BastL, 1721. 
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acquires in the lungs from the air a certain principle to 
be universally distributed during circulation, for the pur- 
pose of imparting motion, &c. to the organs, were right, 
if they regarded that principle (analogous to the oxygen 
of the moderns) as the stimulant of the living solid; 
wrong, if they regarded it as vitality itself. 

51. For it is on all hands agreed, that no motion oc- 
curs but upon the action of stimuli, to receive which ac- 
tion the vital powers are naturally adapted and intended. 

52. These stimuli, * however multifarious, are conveni- 
ently reduced to three classes; chemical, mechanical, and 
mental. For the present, we shall say nothing of their 
various modes of action, in some instances direct, in 
others indirect, by sympathy and sensorial reaction. It is 
sufficient at present to cite a few examples of functions, to 
which each class of stimuli conspires: such is the increased 
secretion of tears, saliva, bile, &c. and the venereal tur- 
gescence of the genitals. 

58. If the nature of stimuli is infinitely various, no ~ 
so are their effects, according to their nature, intensity, or 
continued and repeated application to the living solid. 
Hence they are generally divided into exciting and de- 
pressing. 

54. The power of certain stimuli in increasing the 

effects of others, is very remarkable: v.c. the power of ca- 


‘«« Respiration supplies a very subtle air, which, when intimately 
mixed with the blood, greatly condensed, conveyed to the moving 
fibres, and allowed by the animal spirits to exert its powers, inflates, 
contracts, and moves the muscles, and thus promotes the circulation of 
fluids, and imparts motion to mobile parts.”’ . 

* Laur. Bellini De Sanguinis Missione, p. 105—193. 

Sylvest. Douglas De Stimulis. (ugd. Bat. 1766. 
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lorie, upon which probably national temperament chiefly 
depends.* That of joy, a most energetic mental stimulus 
is similar.’ Likewise perhaps that of oxygen, (50) by 
whose chemical stimulus the vital powers, particularly irri- 
tability, are greatly excited and more disposed to react, 
upon the impulse of other stimuli. 

55. Not less considerable than-the variety of stimuli, is 
that more minute discrepancy of the different organs, and 
of the same organs in different individuals, according to 
age, sex, temperament, idiosynerasy, habit, mode of life, 
&e., to which are owing the diversified effects of the same 
stimuli upon different organs,{ and even upon the same 
in different individuals, and upon which depends what the 
English have lately termed specific wrritability § 

56. Lastly, the influence of stimuli by means of sym- 
pathy, is very extraordinary: by its means, if one part is 
excited, another, frequently very remote, consents in feel- 
ing, motion, or some peculiar function,| 

The primary and most extensive cause of sympathy 


* Montesquieu De l’ Esprit des Lois. T. ii. p. 34. London, 1757, 
8voO. 

+ Jo. Casp. Hirzel De Anim? leti et erecti efficacia in Corpore sano 
et egro, Lugd. Bat. 1746. 

{ Called Le Tact ou le Gout particulier de chaque Partie, by Theoph. 
de Bordeu, in his Recherches Anatomiques sur les Glandes, p. 370, sq. 

§ Sam. Farr on Animal Motion, 1771, 8vo. p. 141. 

Jo. Mudge’s. Cure for a recent catarrhous Cough. Edit. 2. 1779, 8vo. 
p: 238. 

Gilb. Blane On Museulur Motion, 1788, 4to. p. 22. 

J. L. Gautier De trritabilitatis Notione, &c. Hal. 1793, 8vo. p. 56. 

| J. H. Rahn De Causis Physicis Sympathie. Exerc. 1.—vii. Tigur. 
from 1786, 4to. 

Sylloge selectiorum opusculor de mirabili sympathia que partes inter 


diversas c. h, intercedit. Edited by J. C. Tr, Schlegel. Lips. 1787, 8vo. 
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must. be referred to the nerves,* and indeed chiefly to the 
sensorial reaction ;+ so that if one nervous portion is ex- 
cited, the sensorium is affected, which, reacting by means 
of the nerves on another part, draws it into consent with 
the first, although there exist between them no immediate 
nervous connection. Such is the sympathy of the iris, when 
the retina is stimulated by light; and of the diaphragm 
during sneezing, when the Schneiderian membrane is 
irritated. | 

There are other examples of sympathy, in which the 
nerves, if they have any, have a more remote and accessory 
share ;{ among these must be placed the sympathy along 
the blood vessels, strikingly instanced between the inter- 
nal mammary and epigastric arteries, especially in ad- 
vanced pregnancy: that.along the dymphatic vessels,§ also 
most remarkable during pregnancy and suckling: and 
again, that dependent on analogy of structure and function, 
v.c. the sympathy of the lungs with the surface and in- 
testines. (E) | 


* G, Egeer (the author Lawr. Gasser) De consensu nervorum. Vindob. 
1766, 8vo. 

+ J. G. Zinn’s Observations on the different Structure of the Human 
Hye and that of Brutes. Diss. ii. 1757. in the Comment. Soc. Reg. 
Scient. Gotting. antiquiores. 'T. 1. | 

{ Consider the constant sympathy of heat between certain parts of 
some animals, v.c. of the hairs with the fauces, in variegated rabbits, 
sheep, dogs, &c. of the feathers with the covering of the bill and feet in 
varieties of the domestic duck. ‘That many such instances are not refer- 
able to the influence of nerves, I contended in my Comm. de Motu 
widis, p. 12, et seq. and also in my work de Generis humani varietate 
nativa, p. 364, et seq. ; 

§ Innumerable pathological phenomena will be found explained by 
this sympathy in S. Th. Soemmerring’s De Morbis Vasorum Absorben- 
dium Diss, que premium retulit. Francof. 1795. 8yo. 
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57. The vital powers will be hereafter separately con- 
sidered, under the distinct heads of our subject. ‘The nisus 
formativus under the head of Generation; irritability 
under that of the Muscles; sensibility under that of the 
nervous System; the vita propria when occasion re- 
quires. 

58. Besides our former brief remarks (40) upon coz- 
tractility, a few more minute will at present be very op. 
portune. 

It prevails universally, (40) wherever the inucous tela is 
discoverable. 

It is consequently most abundant in parts destitute of 
proper parenchyma, but composed almost entirely of mu- 
cous tela, v.c. in certain meinbranes : for no one will deny 
their contractility, who reflects upon the spastic motions 
of the dartos, the male urethra, or the gall bladder, which 
during death is always closely contracted upon any caleuh 
it may contain. 

It appears also in those viscera which consist chiefly of 
this tela, v.c. inthe lungs, whose external surface we have 
found on living dissection very contractile; but by no 
means, as Varnierus asserts, truly irritable. (1) 

The presence of contractility even in the bones, is de- 
monstrated by the shrinking of the alveoli after the loss 
of the teeth, and by the process of necrosis, by which the 
new bone, when the dead portion is extricated from its 
cavity, contracts to its natural size and figure. (G) 

The vitreous substance of the teeth being destitute of 
this tela (22) possesses no contractility, as [ think appears 
from the circumstance of its not shrinking, like the 
alveoli, if a portion is separated by caries or fracture. 

59. This contractility of the mucous tela is the chief 
cause of strength, health, and beauty; since on it depend 
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the vital elasticity and fulness,* and indeed the tone of 
parts, so elegantly described by Stahl; for by its means, 
the mucous tela, to mention one only of its functions, ab- 
sorbs, during health, the serous fluid (@7) like a sponge; 
and propels it into the lymphatic vessels: in disease, on 
the contrary, having lost its tone, it is filled with water, 
giving rise to cedema and similar cachexies. 3 

60. Finally, the great influence of this contractility in 
producing the peculiar constitution and temperaments of 
individuals, is manifest from its universal presence, its 
close union with the other vital powers, and from its in- 
finite modes and degrees in different persons. 


NOLES. 
8) 
(C.) See Note to Sect. VI. 
(D.) 


(E) Mr. Hunter divides sympathy into general and par- 
tial; such as fever from a wound, and convulsion of the 
diaphragm from irritation in the nose. Partial sympathy 
he subdivides into remote, contiguous. and continuous, 
— Where there is no evident connection between the sym- 
pathising parts, sufficient to account for the cireum- 
stance,—where there is proximity of the sympathising 
parts,—and where, as most commonly, the sympathising 
parts are continuous.} 


ag an A a og Saag a nw oa na whee nee ee nee weep noes: 


* Hence after death, even in young subjects full of juices, the back, 
loins, and buttocks, having for some time lost their vital tone, are, if 
the body is supine, depressed and flattened by the superincumbent - 
weight, which now is not resisted: this appearance I regard among the 
indubitable signs of death. 

+ Treatise on the Blood, &c. Introduction, 
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‘Bichat’s division is much better.* It cannot be under- 
stood, indeed, till after the perusal of the note to the sixth 
section. He considers sympathy as affecting either animal 
sensibility or contractility, or organic sensibility or con-. 
tractility. Sympathy does not arise from nervous com- 
munication, because it frequently happens that no parti- 
cular nervous communications of sympathising parts are. 
discoverable, while remarkable ones exist between other 
parts not disposed to sympathise-+ Sympathy of animal 
contractility occurs only when the nerves, connecting the 
affected muscles with the brain, are entire; when they 
were divided by Bichat, the convulsions in the corres- 
ponding muscles ceased. The sympathies of the organic 
functions are never ascribable, as many might imagine, 
to continuity of surface; for after dividing the cesophagus 
of a dog, Bichat produced vomiting equally as before, on 
irritating the fauces. 

(F) Our author here, as in paragraph 135, means the 
pulmonary portion of the pleura, and very properly regards 
this and other serous membranes, as condensed cellular 
‘substance; that is, as a substance not originally cellular 
and now condensed, but of the same nature with the cel- 
lular membrane, though much more compact. Consult 
Bichat’s Traité des Membranes. 

(G) See note to sect. 6. 


* Anatomie Generale. T.1. p. 183, sq. 
+ Consult Whytt’s Observations on Nervous Diseases. Ch. i. 
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61. May, whom we have found possessed of a body, 
answering completely both in matter and texture, as well 
as vital powers, the purposes of its formation, is endowed 


? anti- 


likewise with a mind, a “divine particula aure, 
mately connected with the body, and developing by edu- 
cation and exercise various kinds of faculties, whieh we 
shall concisely naa as far as they riage to our 
subject.*  — 

62. The sensibility of the nerves, mentioned above 
among the vital powers, (43) constitutes, as it were, the 
medium which propagates the impressions of stimuli upon 
sensible parts, and especially upon the organs of sense 
(to be hereafter examined), to the sensorial portion of the 
brain, in such a manner that they are perceived by the 
mind. 

63. The mental faculty to be first enumerated, and in-. 
deed to be placed at the bottom of the scale, is the faculty 
of perception, by means of which the mind takes cogni- 
zance of impressions made upon the body, and chiefly 
upon the organs of sense, and becomes furnished with 
ideas. 


* Consult Alex. Chrichton’s Inguiry into the nature and origin of 
mental derangement, comprehending a concise system of the Physiology 
and Pathology ef the human mind. Lond. 1798, 2 vols. 8vo. Imm. 
Kaut’s Authropologie in pragmatischer Hinsicht. Kénisb. 1798, 8vo. 
Chr. Meiner’s Untersuchungen tiber die Denkkrifte und Willenshréfte 
des Menschen nach Anleitung der Erfahrung. Gott. 1806, 2 vols. 8vo. 
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64. This faculty is assisted by another of an higher 
order, ~ attention, which so directs the mind when ex- 
cited to any idea, that it dwells upon that idea alone, and 
surveys it fully. 

65. ‘To preserve and recall the marks of ideas, is the 
office of memory, that part of the mind, which, in the 
language of Cicero, is the guardian of the rest. 

66. Imagination*, on the contrary, is that faculty of the 
mind, which represents not merely the signs, but the 
very images of objects in the most lively manner, as if 
they were present before the eyes. 

67. Abstraction forms general notions more remote 
from sense. 

68. Judgment compares and examines the relations of 
the ideas of sense and of abstract notions. 

69. Lastly reason,—the most noble and excellent of all 
the faculties, draws inferences from the comparisons of 
the judgment.} 

70. The combination of these constitutes the zellec- 


ae = 


* The difference, analogy, and relation of memory and judgment, 
have given rise to various controversies. Some celebrated psychologists 
have included both under the word imaginaéion taken in its most com- 
prehensive sense, and have divided it into two species; memory, re- 
presenting former ideas, and the fuculias jfingendi, representing such 
ideas only as are formed by abstraction. They again divide memory 
into senstdive (imagination in.a stricter sense) and intellectual. 

Their faculias fingendi, they also subdivide into inéellectual (the 
more excellent), and phantasy, obeying mechanical laws. Feder’s 
Grundsdtze der Logik und Metaphysik. Gorrine. 1794, p. 20. 

+ Of this the highest prerogative of the human mind, by which man 
exerts his dominion over other animals, and indeed over the whole 
creation, I have fully treated in my book De Gen. Hum. Vur. Nat. p.32, 
ed. 3. 
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tual faculty; but there is another order, relating to ap- 
petency, to take the word in its most extensive meaning. 

71. For since we are impelled by various internal sti- 
muli to provide food and other necessaries, and also te 
satisfy the sexual instinct, and are impelled the more 
violently, in proportion as imagination inflames our 
wishes, desires, properly so called, are thus produced ; 
and if, on the other hand, the mind becomes weary of 
unpleasant sensations, aversions occur. 

72. Finally, that faculty which selects out of many de- 
sires and aversions, and can at pleasure determine to per- 
form functions for certain purposes, is denominated vo- 
hitron. 

73. Our order of enumeration corresponds with that 
of the development of the faculties, and with the relation 
in which those termed brute,—common to man and ani- 
mals, and those more or less peculiar to man, stand to 
each other. 


NOTE. 


The great peculiarities of Gall’s Metaphysics are, that 
the faculties usually regarded as distinct, are considered 
common; and certain faculties established which were 
not regarded as distinct. Spurzheim enumerates thirty- 
three distinct faculties, and the various modes of opera- 
tion common to all these, constitute judgment, memory, 
&c.—the distinct faculties of former metaphysicians. 
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SECT. VI. 


OF HEALTH AND HUMAN NATURE. 


74. Since health,* which is the object of physiology, 
depends upon such aa harmony and equilibrium of the 
matter and powers of the system, as is requisite for the 
due performance of its functions, it is very evident how , 
the four principles examined above, contribute to its sup- 
port. 

75. Fluids properly NTT are the first requisite ; 
in the next place, solids duly formed from the fluids ; then 
the invigorating influence of the vital powers; lastly, a 
sound mind in this sound body. 

76. These four principles act and react perpetually upon 
each other: the fluids are stimuli to the solids; these 
again are calculated by their vital powers to experience 
the influence of these stimuli, and react upon them. In 
reference to the intimate union of the mind with the body, 
suffice it at present to remark, that it is far more exten- 
sive than might at first be imagined. For instance, the 
influence of the will is not contained in the narrow limits 
of those actions designated voluntary in the schools of 
physiology; and the mind, on the other hand, is influ- 


* Theod. G. Ang. Roose Uler die Krankheiten der ees Got- 
ting, 1801, 8vo. 

G. Chr. Klett, Zenéamen evolvendt notionem de sanitate hominis, 
Wirceb. 1794, 8vo. 
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enced by the affections of the body, in many other ways 
than by the perceptions of sense.* 

77. From the endless variety and modification of the 
conditions belonging to these four principles, it may be 
easily understood, what great latitude + must be given to 
the notion of health. For since, as Celsus Jong ago ob- 
served, every one has some part weaker than the rest, 
Galen may in this sense assert with truth, that no one en- 
joys perfect health. And even among those whom we 
commonly regard as in good health, this is variously mo- 
dified in each individual. 

78. Upon this endless a is founded the dif- 
ference § of temperaments ; or, in other words, of the mode 
and aptitude of the living solid] in each individual, to 


* Galen, quod animi mores corporis temperaturas sequaniur. 

St. J. Van Geuns, De corperum halitudine anime hujusque virium 
indice ac moderatrice. Harderv. 1780, 4to. 

+ Galen, De sanitate tuenda, L. 1. 

{ W.F. Ad. Gerresheim, De sanitate cuivis homini propria. Lugd. 
Bat. 1764, 4to. 

§ Lavater’s Physiognomische Fragmente. T. iv. p. 343. 

W. Ant. Ficker’s Comment. de temperamentis hominum guatenus 
ex falrica et structura corporis pendent. Gott. 1791, 4to. 

J. N. Hallé inthe Mem. de la Soc. Médicale @ Emulat. T. iii. p. 342. 

|| To the numerous arguiaents by which the moderns have over- 
thrown the doctrine of the ancients, and proved that the temperament 
depends on the living solids, rather than on the nature of the blood, I 
may add the celebrated example of the Hungarian sister twins, who, 
at the beginning of the last century, were born united at the lower 
part of the back, and attained their twenty-second year in this state. 
They were, as is well known, of very different temperaments ; 
although dissection discovered, that their sanguiferous systems anasto- 
mosed so considerably, that the blood of both must have been the 
same. 
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be affected by stimuli, especially the mental; and again, 
of the mental stimuli, to be excited with greater or less 
facility. 

79. So various are the differences of degree and com- 
bination in the temperaments, that their divisions and 
orders may be multiplied almost without end. We shall 
content ourselves with the four orders commonly re- 
ceived.* The sanguineous—excited most readily, but 
slightly: The choleric—excited readily and violently : 
The melancholic—excited slowly, but moré permanently : 
And the phlegmatic—excited with difficulty. 

This division, although built by Galen upon a an absurd 
foundation borrowed from an imaginary depravation of 
the elements of the blood, appears, if made to stand alone, 
both natural and intelligible. 

80. The predisposing and occasional causes of the di- 
versity of temperaments are very numerous; v. c. here- 
ditary tendency, habit of body, climate, diet, religion, 
mode of life, and luxury.} 

81. Besides the variety of temperaments, circumstances 
peculiar to every individual, by influencing the number, as 
well as the energy and vigour of the functions, increase 
the latitude (77) in which the term health must be re- 
ceived, In regard to age, the health of a new-born 
infant is different from that of an adult ; in regard to sex, 
it differs ina marriageable virgin and an old woman past 
child-bearing, and during menstruation and suckling; 
in regard to mode of life, it is different in the barbarous 
tribes of North America, and in effeminate Sybarites. 


* Kant, l. cep. 257,.8q, 
+ Feder in the Untersuchung tiber den rebates chen Willen, T. il. 
p- 49. 
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Moreover, in every person, custom has an extraordinary 
inffuence* over certain functions, v. c. sleep, diet ; and 
has therefore acquired the name of second nature. 

82. The more functions flourish simultaneously in the 
body, the more considerable is its Life; and vice versd. 
Hence life is greatest, when the functions have attained 
their highest perfection in adult age; and least, when 
the functions, although very perfect, are fewer and more 
sluggish, v. c. in the newly conceived embryo; life is for 
the same reason less vigorous during sleep than during 
the opposite state. 

83. The functions have been long divided by physiolo- 
gists into four classes. This division, although not unex- 
ceptionable, nor exactly conformable to nature, may 
assist the memory. 

1. The first class comprehends the vital functions, so 
termed, because their uninterrupted and complete per- 
formance is necessary to life. Such are the circulation 
and respiration. | 

2. The second comprehends the animal functions, by 
which animals are chiefly distinguished from vegetables. 


* Galen De Consueiudine. 

G.E, Stahl. De consuetudinis efficacia generals in actibus vitalibus. 
Hal. 1700, 4to. 

H. Cullen, De Consuetudine. Edinb. 1780, 8vo. 

C. Natorp, De vi consuetudinis, Gott. 1808, Ato. 

t See Platner’s Quest. physiol. p. 31. Versuch einer Anthropologie. 
T. i. p. 100, 222, and my own remarks on the bad foundation of this 
division, in the preface to my Enchiridion Anat. Comparate, p. xi. sq. 

{ J.J. Bernhard’s Versuch einer Vertheidigung der alten Einthei- 
lung der Functionen, und einer Classification des organisirten Korper, 
nach denselben, Erf. 1804, 8vo. 
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Such is the connection of the mind with the body, espe- 
cially sense and muscular motion. 

3. The third is the natural, by means of which the 
body is ncurished. 

4. The fourth, the genital, intended for the propagation 
of the species. 

We shall now examine each of these separately, begin! 
ning with the vital. (A) 


NOTES. 


(A) The consideration of a division as ancient as 
Aristotle, and much preferable to that which Blumenbach 
adopts, will perhaps form an useful note to the eighty- 
third paragraph and the greater part of the fourth 
section. 

In this, the functions are arranged in two classes; the 
animal constituting one peculiar to animals; and the vital 
and natural united into another, common to vegetables and 
animals, under the title of organic or vital. The genera- 
tive relating in their object to the species rather than to 
the individual, and of but temporary duration, may be 
thrown into a separate and interior division. 

We owe the revival of this classification, and our 
knowledge of the characteristics of each class of func- 
tions, to Dr. Philip Wilson* and Xavier Bichat,} al- 


ne ne ent yas a i 


* Treatise on Febrile diseases. Ch. itt, Sect. 3. First Edition, 1799Q- 
Paper read to the Royal Med. Society of Edinburgh, 1791, or 1792, 
and inserted in its Records. Lissay on Opium, 1795.—Udinlurgh 
Med. and Surgical Journal, July, 1809, p. 301, sq. 

+ Recherches Phystologiques sur la Vie et la Mort. 
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though the latter, from having published a work expressly 
on the subject, has received the whole honour, both in 
Great Britain and on the Continent.* 

The animal functions render us feeling, thinking and 
willing beings ; they are the actions of the senses which 
receive impressions, of the brain which perceives them, 
reflects upon them, and wills, of the voluntary muscles 
which execute the will in regard to motion, and of 
the nerves which are the agents of transmission. The 
brain is their central organ. ‘The vital or organic func- 
tions are independent of mind, and give us simply the 
idea of life: they are digestion, circulation, respiration, 
exhalation, absorption, secretion, nutrition, calorification. 
The heart is their central organ. 

The organs of the animal functions are double and 
correspondent, there being on each side of the median 
line of the body, either two distinct organs, as the eyes, 
ears, extremities; or two correspondent halves, as is the 
case with the brain, spinal marrow, nose, tongue, &c. 

The organs of the vital or organic functions, are in 
very few instances double, or situated with their centres 
in the median line and possessed of symmetrical halves; 
witness the heart, stomach, liver. ‘There are indeed two 
kidneys, but they continually differ in size, figure, and 
situation: the two lunes are very dissimilar. 

Hence Bichat infers, that in the animal functions a 
harmony of action in each organ, or each half of the 
organ, is indispensable to perfection, when both organs or 
sides act together; and that if such harmony do not 
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* Bichat's Anatomie Generale, Tom. 1, cil. et ciil. 
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occur, it would be better, were one organ or one half to 
act alone. ‘This is unquestionably true of the eye, but 
can be supposed by analogy only with regard to the brain, 
ears, &c. It certainly does not hold good in the action 
of the voluntary muscles, or in the operations of the brain 
or spinal marrow in willing their actions. From the du- 
plicity of the organs, it also happens that one side may 
cease to act without detriment to the function of the 
other, while in the vital or organic class no harmony of 
action is possible, and the derangement of any one part 
ef an organ generally affects the whole; an obstruction 
in the colon disturbs the functions ef the whole alimen- 
tary canal. | 

The animal functions experience periodical intermis- 
sions—-sleep. The organic or vital continue incessantly, 
suffering merely remissions. The blood constantly circu- 
lates, the perspiratory fluid is constantly secreted, the sto- 
mach has no sooner digested one meal than we commit 
another to it: yet we shall hereafter see that the actions of 
the heart, lungs, &c. have daily intervals of relaxation. 

The animal functions are much influenced by habit; 
the vital or organic are considered by Bichat as removed 
from its influence. The effects of habit on our sensa- 
tions and voluntary motions are manifest: yet I think 
them equally great upon the organic functions. The ope 
ration of food and all descriptions of ingesta is most re- 
markably modified by habit ; through it poisons become 
comparatively innoxious, and divers bear a long suspen- 
sion of respiration. 

Bichat regards the passions as directly influencing the 
organic functions only, and springing from the state of 
the organs of that class. Here he is to me perfectly un- 
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intelligible. Vexation indeed disturbs the stomach, and 
fear augments the quantity of urine; but does not vexa- 
tion equally and as directly disturb the mind? Are not, in 
fact, the passions a part of the mind ?—a part of the ani- 
mal functions? They powerfully affect, it is true, the or- 
ganic or vital functions, but this shows the close connec- 
tion merely between the two classes of functions. 

This connection is conspicuous in respiration, the me- 
chanical part of which belongs to the animal functions, 
the other to the organic; and in the alimentary actions, in 
which the food is swallowed and the feces rejected by 
volition, and the digestion, &c. performed independently of 
our influence, by the powers of simple life. So close in- 
deed is this connection, that every organ of the animal 
class is the seat of organic functions: in the voluntary 
muscles, the organs of sense, and even in the brain, eir- 
culation, secretion, and absorption are constantly carried 
on. ‘This connection is likewise apparent in the property 
_of sensibility. The vital or organic properties of the 
machine are fundamentally sensibility and contractility. 
{In the language of Bichat there are animal sensibility and 
contractility, and organic sensibility and contractility, be- 
sides the common extensibility of matter, which he terms 
extensibilité de tissu, and common contractility upon the 
removal of distention,—Contractilité par défaut d’ extension, 
confounded by Blumenbach (58. clause 5 and 6) with 
purely vital contractility, and indeed greater during life’ 
than afterwards.* Animal sensibility is accompanied by 


* The following is Bichat’s table of the properties of the living 
body. 
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a perception in the mind, as in seeing, hearing, tasting, 
smelling, feeling: animal contractility is excited by the 
volition of the mind conveyed to the voluntary muscles 
by means of the nerves. Organic sensibility is attended 
with no perception, and is followed by contraction totally 
independent of the will; the heart feels, if we may so 
speak, for physiology has no proper term for the idea, the 
stimulus of the blood, and, without our influence, forth- 
with contracts; the lacteals feel the stimulus of the chyle 
without our knowledge, and propel it without our assist- 
ance. But although we never acquire the least direct 
voluntary power over the actions of organic contractility, 


ee a 


Classes. Genera. Species. Varieties. 
1 
Legs Animal 
- Sensibility oi, 
3 1 Organic 
S Vital 1 
st, 2 Animal ] 
8 Contractility 2 Sensible. Such as the mo- 
Organic tion of the heart and 
1 alimentary canal. 
2 Extensibility 2 
Structural 2 Insensible. Such as the 
Contractility motion of the capiéla- 
res. 


Although these are the general properties of the living frame, yet 
each part has besides some peculiarity, altogether inexplicable, not in 
the least, I think, to be accounted for on Bichat's supposition of eaeh 
part possessing a certain degree of organic sensibility in relation to its 
fluids. What causes the vessels of muscle to produce muscle; of bone, 
bone; of membrane, membrane; what causes the secreting vessels of 
the liver to form bile, and of the testes semen, we know not. ‘These 
circumstances may be called by Blumenbach after Bordeu vite propria ; 
but it must be carefully remembered that this expression simply de- 
notes a fact, and affords no explanation, 
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— over the peristaltic motion of the intestines, or the con- 
tractions of the blood vessels, yet every organ of the or- 
ganic functions may have its organic sensibility height- 
ened into animal sensibility, as inflammation, for instance 
of the pleura and the joints, daily demonstrates; indeed, 
in some organs of that class of functions, we invariably 
have sensation ; the stomach is the seat of hunger; in the 
lungs we experience an uneasy sensation the moment their 
air is expelled. 

The nerves of the animal functions run to the brain or 
spinal’marrow; those of the organic chiefly to ganglia; 
but, as might be expected, the two nervous systems have 
abundant communications. 

The animal functions have not only a shorter existence 
than the organic from their necessity of alternate repose, 
but they flourish for a shorter duration,—they do not 
commence tll birth; they decline, and in the natural course 
of events, terminate earlier; the organs of sense and the 


‘mental faculties fail before the action of the heart and ca- 


pillaries. The decay of the animal functions must, in 
truth, be the consequence of the decay of the organic, 
because there are fundamentally in every part organic 
functions,—circulation, nutrition, &c. and the perfect 
performance of these in the organs of the animal func- 
tions is indispensable to the perfect performance of the 
animal functions. Hence the impairment of these orga- 
nic functions, even to a small extent, will derange or di- 
minish the animal functions, which thus will decline while 
the organic functions are still in sufficient strength for 
the parts to remain alive. 

We thus find in every living system a class of functions, 
not in themselves dependent upon mind, as perfect in the 
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vegetable as in the animal, and pervading every part of 
the system. In animals there further exist certain parts 
which when endowed with the common life of other parts, 
—with the organic properties, are able to perform peculiar 
functions to which we give the appellation of mind: the 
organ of these functions is termed brain, and by means of 
nerves and medullary prolongations, it maintains a corres- 
pondence with the whole machine, influenced by and in- 
fluencing the most distant parts. The phenomena of the 
mind have been metaphysically considered in the fifth 
section; they will be examined as functions of the ner- 
vous system in the twelfth. 

~The oRGANIC FUNCTIONS constitute life in the proper 
acceptation of the word. The word life should be re- 
garded, like the word attraction or repulsion, as merely an 
expression of a fact. In this point of view it may be as 
easily defined as any other expression. By life we gene- 
rally mean the circumstance of organized matter presery- 
ing its particles in such chemical relations as to prevent 
other chemical relations from mducing disorganization, 
or even increasing or decreasing, by internal appropria- 
tion and separation ; greatly inclining to preserve a tem- 
perature distinct from that of the surrounding medium ; 
moving certain parts of itself sensibly (as muscles) or in- 
sensibly (as the capillaries) independently of mere impulse, 
attraction, or repulsion, or able (as seeds) to do these 
things under favourable circumstances: or if not orga- 
nized (as the fluid which becomes the embryo, the blood,) 
the circumstance of matter produced by an organized 
body endowed with the properties above mentioned, re- 
sisting the ordinary chemical influences, and being capa- 
ble of directly becoming (as the female genital fluid) an or- 
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ganized system so endowed, or of directly contributing (as 
the blood) to the organized substance of an already formed 
system so endowed. 

That fluids are as susceptible of life as solids I cannot 
doubt. There is no reason why they should not be so, 
although a person who has not thought upon the subject 
may be as unable to conceive the circumstance as a West 
Indian to conceive that water may by cold become solid. 
It is impossible to deny that at least the fluid which becomes 
the embryo, possesses life, because it becomes an organized 
being: although some may perhaps contend that the male 
semen acts simply the part of a peculiar stimulus to the 
living fluid of the ovarian vesicle, others that the life of the 
fluid of the ovarian vesicle is afforded by the male semen. 
However, Blumenbach in his Commentatio de vi vitali 
sanguinis,* grants both male and female genital fluids to 
be alive, notwithstanding that he fancies his victory over 
the defenders of the blood’s life so complete, that like that 
of the unfortunate Carthaginian Dido, “ an ventos vita re- 
cessit.” It is as easy to conceive the blood to be alive as 
the ovarian fluid. The great asserter of the life of the 
blood is Mr. Hunter,}+ and the mere adoption of the 


* In universum sane post omnia que super hoc argumento sive me- 
ditando sive experiundo hactenus elicere licuit, nulli humorum nostri 
corporis genuina vis vitalis tribuenda videtur, si unice a genitali utri- 
usque sexus latice discesseris, utpote cui jam arte quam uterino cavo 
exceptus et intime mixtus in feetus formationem abit, vitales inherere 
vires formativas, preeter alia paterni vultus in nepotes propagata simili- 
tudo, aliaque id genus phenomena haud infitianda demonstrare videntur. 
Comment. Soc. Reg. Societ. Gotting. vol. ix. p. 12. 

+ The doctrine of the life of the blood was maintained by Harvey 
(Exercit. L. De generationis ordine, &c.) Glisson (De ventriculo et 
infestinis) and Albinus (Blumenbach’s Commentat.1.c.) I am sur- 
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opinion by Mr. Hunter would entitle it to the utmost 
respect from me who find the most ardent and independent 
love of truth, and the genuine stamp of profound genius 
in every passage of his works. ‘The freedom of the blood 
from putrefaction, while circulating, and its inability to 
coagulate after death from arsenic, electricity and light- 
ning, may, like its inability to coagulate when mixed 
with bile, be simply chemical phenomena, independent 
of vitality. But its inability to coagulate after death 
from anger or a blow on the stomach, which deprive the 
muscles likewise of their usual stiffness; its accelerated 
coagulation by means of heat; perhaps its diminished 
coagulation by the admixture of opium; its earlier pu- 
tridity when drawn from old than from young persons ; 
its freezing, like eggs, frogs, snails, &c. more readily 
when once previously frozen (which may be supposed to 
have exhausted its powers); its directly becoming the 
solid organized substance of our bodies, while the food 
requires various intermediate changes before it is capable 
of affording nutriment; the organization (probably to a 
great degree independent of the neighbouring parts) of 
lymph effused from the blood; and finally the formation 
of the genital fluids, one at least of which must be allow- 
ed by all to be alive, from the blood itself; do appear to 
me very strong arguments in favour of the life of the 
blood. [ am inclined with Mr. Hunter to believe that 


prised that Moses should be adduced as authority ‘or this opinion. 
When he says (Leviticus, ch. xvit. 11, 14.) ‘ For the life of the 
flesh is in the blood’”—* For it is the life of all flesh,” he can mean 
only that when it is withdrawn, life ceases,—that it is necessary to the 
life of animals. He says (v. 14.) ‘* the blood of it is For the life 
thereof.” 

* Consult Hunter’s Treatise ov the Blood, &c. WS ae 
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the chyle is alive, and that vivification commences even in 
the stomach, although I should be sorry to go the same 
lengths with Albinus, who was willing to grant life even 
to the excrement. Tor the excretions must be regarded 
as dead matter, useless and foreign to the system, and 
they all run with the greatest rapidity into decomposition. 
In retention of urine, the surgeon always finds this fluid 
abominably foetid; the feces become so when not dis- 
charged in due time, and the neglect of washing the sur- 
face is the source of filthiness and disease. 

The essential nature of life is an impenetrable mystery, 
and no more a subject for philosophical enquiry than the 
essential nature of attraction or of matter. We have rea- 
son to believe that life never originates, but was granted 
at the creation, and is propagated from parent to off- 
spring; it is the property of organized systems, producing 
various effects by various kinds of organization, but not 
quite peculiar to organized matter, because capable of being 
possessed by matter in a fluid state. , 

The ANIMAL FUNCTIONS demonstrate mind. This is 
seated in the brain, to which the spinal marrow, nerves, 
and voluntary muscles are subservient. Mind is the 
function of the living brain. As L cannot conceive life 
any more than attraction unless possessed by matter, so 
I cannot conceive mind unless possessed by a_ brain 
endowed with life.* I speak of terrestrial or animal 
mind ; with angelic and divine nature we have nothing to 
do, and of them we know nothing. To call the human 
mind a ray of the divinity appears to me absolute non- 
sense. Animals are as fully endowed with mind,—with a 


* See note (E) to Sect. 44. 
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consciousness of personality, with feelings, desire and 
will, as man. Observation shows that superiority of 
mind in the animal creation is exactly commensurate with 
superiority of brain; that activity of mind and brain is 
proportional; and that as long as the brain is endowed 
with life, and remains uninjured, it, like all other organs, 
can perform its functions, and mind continues; but, as 
in all other organs, when its life is gone, its function, mind, 
is gone; when causes of disturbance affect it, its function, 
mind, is affected; if originally constituted defective, its 
function, mind, is defective ; if fully developed, and pro- 
perly acted on, its function, mind, is well performed ; ac- 
cordingly as it varies, 1s the mind also varied; and the 
character of the mind agrees with the character of the body, 
being equally irritable, languid, or torpid, evidently because 
the brain is of the same character as the rest of the body 
to which it belongs: the qualities of the mind are also 
hereditary,* which they could not be, unless they de- 
pended, like our other qualities, upon corporeal condi- 
tions; and the mind is often disordered upon the disap- 
pearance of a bodily complaint, just as other organs, be- 
sides the brain, are affected under similar circumstances ; 
the retrocession of an eruption may affect the lungs, 
causing asthma; the bowels, causing enteritis; or the brain, 
causing insanity ; insanity and phthisis sometimes alter- 


* Parentibus liberi similes sunt non vultam modo et corporis for- 
mam, sed animi indolem, et virtutes, et vitia—Claudia gens diu 
Rome floruit impigra, ferox, superba: Eadem illachrymabilem Tis 
berium, tristissimum Tyrannum produxit : tandem in immanem Cali«. 
gulam et Claudium, et Agrippinam, ipsumque demum Neronem, post 
sexcentos annos desitura. Gregory's Conspectus Medicine: Theoret. 
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nate with each other, just like affections of other organs.* 
The argument of the pious and acute Bishop Butler that 
the soul is immortal and independent of matter, because in 
fatal diseases the mind often remains vigorous to the last, is 
perfectly groundless, for any function will remain vigorous 
to the last if the organ which performs it is not the seat 
of the disease, nor much connected by sympathy or in 
other modes with the organ which is the seat of the disease. 
The stomach often calls regularly for food, and digests it 
vigorously, while the lungs are all but completely con- 
sumed by ulceration. As Physiologists we should say, 
that the mind must perish with the brain, as much as the 
secretion of bile with the liver; and the consciousness 
which we have of personality, can give us no reason to 
believe ourselves distinct from earth, for this, the fly pos- 
sesses equally with the philosopher about whose head it 
buzzes. But although I can discover in the human mind 
nothing’ necessarily implying immortality more than in 
the minds of brutes, its immortality I firmly believe, be- 
cause declared in Revelation, which reason compels me 
to believe. Our immortality, while the beasts of the 
field utterly perish, [ cannot but regard as the free 
gift of God, perfectly independent of the constitution 
which he has given us. Our resurrection is not 
only declared in the sacred scriptures, but with it the 
moral government and order of the world, and “ our mnate 


* That evil spirits had never more hand in causing insanity than 
indigestion, is clearly proved to every medical man in Farmer's Essay 
on the Demoniacs of the New Testament. 

+ The Analogy of Religion natural and revealed to the Constitution 
and Course of Nature. By Joseph Butler, LL.D. Lord Bishop of 
Durham, p. 33. 
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pleasing hope, our fond desire, our longing after im- 
mortality, our secret dread and inward horror of falling 
into nought,” completely harmonize. As of the essential 
nature of vitality or attraction, so of the essential nature 
of animal mind, we are quite ignorant. It may in another 
order of things exist independently of matter, but we 
know it only as a function and property of certain living 
organized matter—brain, and I believe with Paley, that 
when it revives after death, the brain will equally re- 
vive.* 
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* The great Paley’s sermon on the state after death contains the fol- 
lowing conclusions from various intimations in the New Testament. 
<¢ First, that (at the resurrection) we shall have bodies. 

2. That they will be so far different from our present bodies, as to 
be suited, by that difference, to the state and life into which they are to 
enter, agreeably to that rule which prevails throughout universal 
nature, that the body of every being is suited to its state, and that when 

it changes its state it changes its body. 

3. That it is a question by which we need not be at all disturbed 
whether the bodies with which we shall arise be new bodies, or the 
same bodies under a new form; for, 

4. No alteration will hinder us from remaining the same, provided 
we are sensible and conscious that we are so, any more than the changes 
which our visible person undergoes even in this life, and which from 
infancy to manhood are undoubtedly very great, hinder us from being 
the same, to ourselves and in ourselves, and to all intents and pur- 
poses whasoever. 

Lastly, That though from the imperfection of our faculuies, we 

“neither are, nor without a constant miracle upon our minds, could be 
made able to comprehend the nature of our future bodies, yet we are 
assured that the change will be infinitely beneficial; that our new 
bodies will be infiniteiy superior to those wnich we carry about with 
us in our present state.” Sermons on Several Subjects, by the late 


Rev. W. Paley, D. D. p, 96. 
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SECT. VII. 
OF THE MOTION OF THE BLOOD. 


84. '['nr blood, to whose great and multifarious im- 
portance in the system we have slightly alluded, (16) is 
distributed, with a few exceptions, (5) into the most in- 
ternal and extreme recesses. This is proved by the mi- 
nute injection of the vessels, and by the well known fact, 
of blood issuing from almost every part, on the slightest 
scratch. 

85. This purple fluid does not, like an Euripus, ebb and 
flow in the same parts, as the ancients imagined, but 
flows in a circular course: so that being propelled from 
the heart into the arteries, it is distributed throughout the 
body, and returns again to the heart through the veins.* 

86, We shall, therefore, say something at present of 
the vessels which contain the blood; and afterwards, of 
the powers by which they propel and receive it. 

87. The vessels which receive the blood from the heart, 
and distribute it throughout the body, are termed arteries. 
These are upon the whole less capacious than the veins; _ 
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* Among watin-blood anunals, the egg, especially at the fourth and 
fifth day of incubation, if placed under a simple microscope, such as 
the Lyonetian, is most proper to demonstrate the circulation. 

Among frogs, the most proper is the equuleus of Lieberkiihn, de- 
scribed in the Mem. de l’ Acad. de Berlin, 1745. 

: : 
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but in adult and advanced age especially, of a texture far 
more solid and compact, very elastic and strong. 

88. The arteries consist of three coats :* 

I. The exterior, called, by Haller, the tunica cellulosa 
propria; by others, the nervous, cartilaginous, tendinous, 
&c. It is composed of condensed cellular membrane, ex- 
ternally more lax, internally:more and more compact: 
blood vessels are seen creeping upon it;} it gives tone 
and elasticity to the arteries. : 

II. The middle coat consists of transverse fibres,{ lu- 
nated or falciform, and almost of a fleshy nature: hence 
this has the name of muscular coat, and appears to be the 
chief seat of the vital powers of the arteries. 

II[. The inner coat lining the cavity of the arteries is 
highly polished and smooth. This is much more distinct 
in the trunks and larger branches than in the smaller 
vessels. 

89. Every artery originates either from the pulmonary 
artery (the vena arteriosa of the ancients), which proceeds 
from the anterior ventricle of the heart and goes to the 
lungs; or from the aorta, which proceeds from the poste- 
rior ventricle and is distributed throughout the rest of 
the system. These trunks divide into branches, and these 
again into twigs. 

90. According to the commonly received opinion, the 
united capacity of the branches is greater than that of the 
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* For the various opinions respecting the number and differences of 
the arterial coats consult among others Vinc. Malacarne Della Osservat- 
in Chirurg. Turin. T. 11. p. 103. 

+ Fr. Ruysch, Respons. ad ep. problematicam, iii, Also his Thesaur. 
Anat. iv. tab. 3. 

{ B.S. Albinus, Annot. Academ. L, iv. tab. 5. fig. 1. 


a 


OF THE MOTION OF THE BLOOD. 51 


trunk from which they arise. But I fear that this is too 
general an assertion ; and that the measure of the diame- 
ter has been improperly confounded with that of the area. 
I myself have never been able to verify it, although my 
experiments have been frequently repeated, and made not 
en vessels injected with wax, but on the undisturbed -ves- 
sels -of recent subjects—on the innominata and its two 
branches—the right carotid and subclavian ; on the bra- 
chial, and the radial and ulnar.* 

The inconstancy of the proportion between the capacity 
of the branches and trunks is clearly shewn by the vari- 
ous size of the vessels under different circumstances, v. ¢. 
by the relative capacity of the inferior thyroid artery in 
the infant and the adult ; of the epigastric artery, and also 
of the uterine vessels, in a virgin and a woman far ad- 
vanced in pregnancy ; of the omental vessels during the 
repletion or vacuity of the stomach. 

91. The arteries, after innumerable divisions and im- 
portant anastomoses connecting different branches, ter- 
minate at length in the beginning of the veins. By this 
means, the blood is conveyed back again to the heart. 
The distinction between artery and vein at the point of 
union, is lost. 


In the present state of our knowledge, the umbilical 


* See also J. Theod. van der Kemp, De Vita. Edinb. 1782, 8vo. 
p. 51. 

t This is remarkably observable in the adult stag, by comparing the 
arez of the external carotid and its branches, during the spring, before 
the horns have attained their full growth, but are still covered with 
their downy integuments, (called in our language, der Bast) withsuch 
as they are after this covering has fallen off. 

{ Ant. Scarpa Sull’ Aneurisma. Pav. 1804, fol. cap. 4. 
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vessels are to be regarded as the only exception to the 
termination of arteries in veins. We shall shew that they 
are connected with the uterine vessels, by the intervention 
of a spongy substance, called parenchyma. 

92. Another description of vessels arise universally 
from the arteries, and are called colourless, from not con- 
taining pure blood, either on account of their minuteness 
or their specific irritability, which causes them to reject 
that fluid. These are the nutrient and other secretory 
vessels, of which hereafter. 

93. The blood conveyed from the heart by the arteries 
is carried back by the vezns. 

These are very different in function and structure from 
the arteries, excepting however the minutest of vale sys- 
tems, which are undistinguishable. 

94. The veins, excepting the pulmonary, are upon the 
whole more capacious than the arteries; are more rami- 
fied ; much more irregular in their course and division; 
in adult age, softer and more clastic; but still very firm 
and remarkably expansile. 

95. Their coats are so much thinner, that the blood ap- 
pears through them. They are likewise Jess in number, 
being solely a cellular external (somewhat resembling the 
nervous of the arteries) and a very polished internal, also 
nearly agreeing with that of the arteries. 

A muscular coat exists in the largest trunks only. 

96. The interior coat forms, in most veins of more than 
a line in diameter, very beautiful valves, of easy play, 
resembling bags, generally single, frequently double, and 
sometimes treble, so placed, that the fundus lies towards 
the origin of the vein, the limbus towards the heart. 

These valves are not found in some parts; not in the 
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brain, heart, lungs, secundines, nor in the system of the 
vena porte. 

97. The twigs, or, more properly, the radicles of the 
veins, unite into branches, and these again into six prin- 
cipal trunks; viz. into the two cave, superior and inferior : 
and the four trunks of the pulmonary vein (the arteria 
venosa of the ancients). 

The vena porte is peculiar in this, that, having entered 
into the liver, it ramifies like an artery, and its extreme 
twigs pass into the radicles of the inferior cava, thus coa- 
lescing into a trunk. 

98. That the blood may be properly distributed and 
circulated through the arteries and veins, nature has pro- 
vided the heart,* in which the main trunks of all the blood 
vessels unite, and which is the grand agent and mover of 
the whole system,—supporting the chief of the vital func- 
tions witha constant and truly wonderful power, from the 
second or third week after conception, to the last moment. 
of existence. | | 

99. The heart alternately receives and propels the 
blood. Receiving it from the body by means of the supe- 
rior and inferior vena cava, and from its own substance 
through the common valvular} orifice of the coronary 
veins, it conveys that fluid into the anterior sinus and 
auricle; thence into the corresponding ventricle, which, 


* W. Cowper’s Myolomia Reformata. (Pusth.) Lond. 1724, Fol. 
Max. ‘Tab. xxxvi—xl. 

+ Casp. Fr. Wolff on the origin of the large coronary vein, in the 
Act. Acad. scient. Petropol. 1777. P.1. 

Petr. Tabarrani on the same subject, in the Aléi di Siena. Vol. vi. 
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as well as the auricle, communicates with both orders of 
its own vessels, by the openings of Thebesius.* 

100. From this anterior, or, in reference to the heart 
of some animals, right ventricle, the blood is impelled 
through the pulmonary artery into the lungs: returning 
from which, it enters the four pulmonary veins, and pro- 
ceeds into their common sinus and the left, or, as it is now 
more properly termed, the posterior auricle.+ 

101. It flows next into the corresponding ventricle ; 
and then passing into the aorta, is distributed through the 
general arterial system and the coronary vessels of the | 
heart. 

102. Having proceeded from the extreme twigs of the 
general arterial system into the radicles of the veins, and 
from the coronary arteries into the coronary veins, it 
finally is poured into the two ven cave, and then again 
pursues the same circular course. 

103. The regularity of this circular and successive mo- 
tion through the cavities of the heart is secured, and any 
retrograde motion prevented, by the va/ves which are 
placed at the principal openings: viz. at the openings of 
the auricles into the ventricles, and of the ventricles into 
the pulmonary artery and aorta. 

104. Thus the ring, or venous tendon, which forms the 
limit of the anterior auricle and ventricle, descending mto 
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* Respecting these openings consult among others J. Abernethy, in 
the Philos. Trans. 1798, p. 103. 

+ James Penada, in the Memorie Della Societa Italiana. T. xie 
p-» 555. 

t Consult Achill. Mieg’s Specimen aw. Olservationum Botanicarum, 
&c. Basil. 1776, 4to. p. 12. sq. 
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the latter cavity, becomes three tendinous valves.* These 
were formerly said to have three apices, and were there- 
fore called trigochline or tricuspidal: they adhere to the 
fleshy pillars, or, in common language, the papillary 
muscles. 

105. In a similar manner, the limits of the posterior 

auricle and ventricle are defined by a ring of the same 
kind, constituting two valves, which, from their form, 
have obtained the appellation of mitral.+ 
» 106. At the opening of the pulmonary artery{ and 
aorta§ are found the triple semilunar or sigmoid valves,|| 
fleshy and elegant, but of less circumference than the 
mitral. 
107. It is obvious how these valves must prevent the 
retrocession of the blood into the cave. They readily 
permit the blood to pass on, but are expanded, like a sail, 
against it, by any attempt at retrograde movement. 

108. The terture of the heart is peculiar: fleshy, in- 
deed, but very dense and compact, far different from com- 
mon muscularity.** It is composed of fasciculi of fibres, 
more or less oblique, here and there singularly branching 
out, cvriously contorted and vorticose in their direction, 


* Eustachius. Tab. viii. fig. 6.—tab. xvi. fig. 3. Santorini, Tab. 
Posth. ix. fig. 1. 

+ Eustachius. Tab. xvi. fig. 6. 

{ Eustachius. Tab. xvi. fig. 4. 

§ Eustachius. Tab. xvi. fig. 5. Morgagni. Advers. Anat. i. Tab. iv. 
fio. 3. Santorini, |. c. 

| Consult Hunter, who treats very minutely of the mechanism of 
these valves in his work On the Blood, &c. p. 159. 

*® Leop. M. A. Caldani, Memorie lette nel? Acad. di Padova, 
1814, p. 67. 
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lying upon each other in strata, closely interwoven be- 
tween the cavities, and bound by four cartilaginous bands 
to the basis’ of the ventricles, which are thus supported 
and distinguished in their texture from the fibres of the 
auricles.” . 

109. These fleshy fibres are supplied with very soft 
nerves + and an immense number of blood vessels, which 
arise from the coronary arteries, and are so infinitely rami- 
fied,t that Ruysch described the whole structure of the 
heart as composed of them.§ 

110. The heart is loosely contained in the pericardium.|| 
This is a membraneous sac, arising from the mediastinum, 
of the same figure as the heart, very firm, and moistened 
by an exhalation from the arteries of the heart. Its im- 
portance is evinced by its existence being, in red blooded 
animals, as general as that of the heart; and by only 


two instances being recorded of its absence in the human 
subject.** 


* Casp. F. Wolff, in the Act. Acad. Scientiar. Petropol. for the year 
1780, sq. especially 1781, P.i. p. 211. sq. on the cartilaginous texture 
of the heart, or of the cartilagineo-osseous fibres, and their distribution 
at the basis of the heart. 

t Scarpa’s Tabule Neurologice ad Illust. Hist. Anat. Cardiac. Ner- 
vor. ‘Tab. iil. iv. v. vi. 

{ Ruysch. Thesaur, Anat. iv. Tab. iii. fig. 1, 2. ! 

§ Brandis has proposed an ‘ingenious hypothesis to explain the use 
of so great an apparatus of coronary vessels. Versuch uber die Lebens« 
kraft, p. 84. 

|| Haller. Elementa Physiol. T. i. tab. 1. 

Nicholls in the Philos. Trans. Vol. lii. P. 1, D. 272: 

** Littre in the Hist. de 1’ Academie des Sc. de Paris, 1782, p.37. 
Baillie, in the Transactions of @ Society for the Improvement of Mem 
dical and Chirurgical Knowledge. 'T. i. p01, 
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111. By this structure, the heart is adapted for perpe- 
tual and equable motions, which are an alternate systole 
and disastole, or contraction and relaxation of the auricles 
and ventricles in succession. 

112. ‘Thus, as often as the auricles contract to impel the 
blood of the venz cave and pulmonary veins into the 
ventricles, these are at the same moment relaxed, to re- 
ceive the blood: immediately afterwards, when the dis- 
tended ventricles are contracting to impel the blood into 
the two great arteries, the auricles relax, and receive the 
fresh venous supply. 

113. The systole of the ventricles, upon which is said to 
be spent one third of the time of the whole action of the 
heart, is performed in such a way, that their external por- 
tion is drawn towards their septum, and the apex of the 
heart towards the base.* This at first sight seems dis- 
proved by the circumstance of the apex striking against 
the left nipple, and consequently appearing elongated: a 
circumstance, however, to be attributed to the double im- 
petus of the blood flowing-into the auricles and expelled 
from the ventricles, by which the heart must be driven 
against that part of the ribs (A). 

114. The impulse imparted by the heart to the blood, 
is communicated to the arteries, so that every systole of 
the heart is remarkably evident in those arteries which 
can be explored by the fingers and exceed 4 of an inch 
in diameter, and in those also whose pulsation can be 
otherwise discovered, as in the eye and ear. The effect 
upon the arteries is called their diastole, and is corres- 
pondent and synchronous with the systole of the heart. 
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“+ Consult Ant. Portal’s Memoires sur la Nature & la Traitement 
de plusieurs Maladies. T. ii. 1800. p. 281. 
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115. The quickness of the heart’s pulsations during 
health, varies indefinitely; chiefly from age, but also from 
other conditions, which at all ages form the peculiar health 
of an individual; so that we can lay dowmno rule on this 
point. I may, however, be permitted to mention the 
varieties which I have found in our climate* at different 
ages; beginning with the new-born infant, in which, while 
placidly sleeping, it is about 140 in a minute. 


Towards the end of the first year, about 124 
ei i Boo mm LS ECOTL 110 

7 - - - - third and fourth 96 
When ip first teeth begin to drop out 86 


At puberty 80 
At manhood ~ te 
About sixty — 60 


In those more advanced, [ have scarcely twice found 
it alike. 2 

116. The pulse is, ceteris paribus, more frequent i in 
women than in men, and in short than in tall persons. 
A more constant fact, however, is its greater slowness in 
cold climates.+ Its greater frequency after meals and 
coition, during continued watchfulness, exercise, or men- 
tal excitement, is universally known. (B) 

117. The heart rather than the arteries is to be regarded 
as the source of these varieties. 

Its action continues in this manner till death, and then 
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* My observations differ but little from those made by Heberden in 
England. Med. Trans. vol. i. p. 21. et seq. 

+ J.H. Schonheyder De Resolutione et Impotentia motus Muscu- 
laris. Hafn. 1768, p. 15. With which work compare the observa- 
tions of F. Gabr, Sulzer in the Naturgesch. des Hamsters, p. 169. 
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all its parts do not, at once, cease to act; but the right 
portion, for a short period, survives the left. * 

For since the collapsed state of the lungs impedes the 

course of the blood from the right side, and the veins 
must be turgid with the blood just driven into them 
from the arteries, it cannot but happen that this blood, 
drivin ¢ against the right auricle, must excite it to resist- 
ance for some time after the death of the left portion of 
the heart. 

118. This congestion on the right side of the heart, 
affords an explanation of the small quantity of blood found 
in the large branches of the aorta. Weiss, + and after 
him Sabatier, { ascribe to this cause likewise the compara- 
tively larger size § of the right auricle and ventricle in the 
adult dead subject especially. 

119. The motion of the blood is performed by these 
two orders of vessels, in conjunction with the heart. Its 
celerity in health cannot be determined: for it varies not 
only in different persons, but in different parts of the 
same person. Generally, the blood moves more slowly 
in the veins than im the arteries, and in the small vessels 


* Stenon in the Act. Haffniens. T. ii. p. 142. 

Sometimes, though rarely, it happens that the right portion of 
the heart, oppressed with too much blood, becomes, contrary to what 
usually takes place, paralyzed before the left. This 1 have more than 
once observed on opening living mammalia, particularly rabbits. 

+ J.N. Weiss De Dextro Cordis Ventriculo post mortem Ampliori. 
Altorf. 1767, 4to. 

+ Ant. Chaum. Sabatier, In Vivis Animalibus Ventriculorum Cordis 
eadem Capacitus. Paris, 1772, 4to. 

§ Sam. Aurivilius, De Vasorum Pulmonal. & Cavitat. Cordis inoe- 
gualt Amplitudine. Gotting. 1750, 4to. 
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than in the large trunks. But these differences have been 
overrated by physiologists. | 

The mean velocity of the blood flowing into the aorta, 
is usually estimated at eight inches for each pulsation, or 
at fifty feet in a minute. 

120. Some have affirmed that the globules of the cruor 
move more in the axis of the vessels, and with greater 
rapidity, than the other constituents of the blood. I know 
not whether this rests on any satisfactory experiment, or 
whether upon an improper application of the laws of 
hydraulics; improper, because it is absurd to refer the 
motion of the blood through living canals, to the mere 
mechanical laws of water moving in an hydraulic ma- 
chine. I have never observed this peculiarity of the glo- 
bules. My persuasion is still more certain that the glo- 
bules pass on with the other constituents of the blood, and 
are not rotated around their own axis,—that besides the 
progressive, there is no intestine motion in the blood; al- 
though indeed there can be no doubt, that the elements of 
this fluid are occasionally divided, where it is variously 
impelled according to the different direction, division, and 
anastomoses of the vessels. | 

121. The powers of the sanguiferous system are now 
to be examined: first, those of the heart, by far the great- 
est of all; afterwards, those which are only subsidiary, 
though indeed highly useful. 

122, ‘That the powers of the heart cannot be accurately 
calculated is clear, upon reflecting that neither the vo- 
lume of the blood projected at each pulsation, nor the 
celerity nor distance of its projection, much less the 
obstacles to the powers of the heart, can be accurately 
determined. 

123, A rough calculation may be made by comparing 
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every probable conjecture; v. c. if the mean bulk of the 
blood is considered as 10 pounds, or 120 ounces; the 
pulsations 75 in a minute, or 4500 in an hour; and the 
quantity of blood expelled from the left ventricle on each 
contraction, as two ounces; it follows that all the blood 
must pass through the heart 75 times every hour. The 
impetus of the blood passing from the heart, may be con- 
ceived by the violence and altitude of the stream pro- 
jected from a wounded artery, large and near the heart. 
I have seen the blood driven to the distance of at least 
five feet from the carotid of an adult and robust man.* 
124. This wonderful, and, while life remains, constant, 
strength of the heart, is universally allowed to depend on its 
irritability, (41) in which it very far surpasses, especially 
_in continuance,} (98) every other muscular part. 
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* The experiments of Hales, in which the blood was received into 
very long glass tubes fixed to the arteries of living animals, and mea- 
sured with respect to the length of its projection, are indeed beautiful, 
like every thing done by this philosopher, who was by nature calculated 
for such disquisitions. But if the force of the heart is to be estimated 
in this way, we must take inte account the pressure of the column of 
blood contained in the tube and gravitating upon the left ventricle. 
The result of Hales’ calculations was, that the blood being projected 
from the human carotid seven feet and a half, and the surface of the 
left ventricle being fifteen square inches, a colunin of blood, weighing 
5ilb. 50z. was incumbent upon the ventricle and overcome by its 
systole. Stadical Essays, vol. i. p. 40. London, 1733, 8vo. 

+ Thus, to say nothing of the phenomena so frequently observed in 
the cold blooded amphibia and fishes, I lately found the heart of the 

“chick. beat for twelve hours, in an egg, on the fourth day of incu- 
bation. 

{ Consult Fontana, whe treats of this prerogative of the heart minutely 
in his Ricerche sopra la Fisica animale, and limits it too much, 
Haller answered him in the Literary Index of Gottingen. 
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That the parietes of the cavities are excited to con- 
traction by the stimulus of the blood, is proved by the 
experiment of Haller, who lengthened at pleasure the 
motion of either side of the heart, by affording it the 
stisnulus of the blood for a longer period than the other.* 

125. Sincea supply of nerves and blood is requisite to 
the action of the voluntary muscles, it has been inquired 
whether these are requisite to the heart also.+ 

The great influence of the merves over the heart, is de- 
monstrated by the size of the cardiac nerves, and by the 
great sympathy between the heart and most functions, 
however different. A convincing proof of this, is the 
-momentary sympathy of the heart during the most perfect 
health{ with the passions, and with the prime vie under 
various disorders. But the great importance of the blood 
to the irritability of the heart, is evident by the great 
‘abundance of vessels in its muscular substance. 

Nevertheless it is very probable, that the importance of 
the nerves in this respect is greater in the voluntary 
muscles, and of the blood in the heart. 
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* Haller on the motion of the heart from stimulus, in the Comment. 
Soc. Sciené. Gottingens. ‘Tom. 1. 

G. E. Remus, Experimenta circa cireulat. sanguin. instituta. 
Gotting, 1752, p. 14, 4to. / 

+ On this dispute consult R. Forster's Question. select. Physiol. 
Ludg. Bat. 1774, 4to. 

J.B.J. Behrend’s Dissert.. qua demonstratur cor nervis carere. Mo- 
gunt. 1792, 4to. and on the other side, J. Munnik’s Olservationes 
varie. Groning. 1805, 4to. Luce, I. c. p. 37, p. ii. 

t And how much more so when the heart is diseased, is shewn in 
Caleb Hill Parry’s Inquiry into the Symptoms and Causes of the Syn- 
cope Anginosa, commonly called Angina Pectoris. p. 114, Bath. 
1799, 8vo. p. 114. 
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126. Besides these powers of the heart, there is 
another, which is mechanical, dependent on structure, 
greatly contributing, in all probability, to sustain the 
circulation. For when the blood is expelled from the 
contracted cavities, a vacuum takes place, into which, 
acvording to the common laws of derivation, the neigh- 
bouring blood must rush, being prevented, by means of 
the valves, from regurgitating.* (D) 

127. We must now inquire, what powers are possessed 
by other organs in assisting the circulation. The exist- 
ence and ability of some secondary powers to assist, or 
even in some cases to compensate for the action of the 
heart, are proved by several arguments: v.c. the blood 
moves in some parts to which the influence of the heart 
cannot reach,—in the vena porte and placenta; not to 
mention instances of the absence of the heart.+ 

128. The principal of these powers is the function of 
the arteries, not easy indeed to be clearly understood and 
demonstrated. 1. They have a muscular coat (E). 2. That 
they are irritable, has been proved by repeated experi- 
ments.{ 3. The size of the soft nerves arising from the 


* Andr. Wilson’s Jnguiry into the moving powers employed in the 
Circulation of the Blood. Lond. 1774, 8vo. p. 35, sq. 

+ See v.c. C. W. Curtius, De monstro humano cum infante gemello, 
Lugd. Bat. 1762, 4to. p. 39, W. Cooper, in the Philos. Transac. 
vol. Ixy. p. 316. Haller’s Opera Minora. T. iii. p. 33. C. Chr. Klein’s 
Descriptio Monstrorum quorundam, Stuttg. 1793, 4to. 

+ Walter Verschuir, De arteriar. et venar. vi irritabilis ejusque in 
vasis excessu; et inde oriunda sanguinis directione abnormi. Groning. 
1766, 4to. 

Rich. Dennison, Diss. arterias omnes et venarum partem writabili- 
tate praditas esse. Edinb. 1775, 8vo. 

Chr. Kramp, De vi vitah arteriarum. Argent. 1785, 8¥0. 
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sympathetic, and surrounding the larger arterial branches, 
particularly in the lower part of the abdomen,* argues 
the importance of these vessels in assisting the motion 
of the blood.+ | 

129. The arteries pulsate, and indeed violently, so that 
if, v.c. we place one leg over the other knee, we find 
not only that it, but even a much greater weight, may 
be raised by the pulsation of the popliteal. Hence an 
alternate systole and diastole, corresponding with those 
of the heart, have long been assigned to them. But this, 
although commonly believed on the evidence of sense, is 
open to much question :{ it may be asked, especially, 
whether this pulsation is referable to the power of the 
artery, or only to the impulse given by the heart to the 
‘blood propelled into the aorta. 

130. And indeed after all, it appears, that the diastole 
of an artery is owing to the blood,—to a lateral distension 
given by the impetus of the blood, so that the coats are 
expanded ; and the vessel, by its elasticity, the next mo- 
ment reacquires its natural thickness. ‘To the same im- 
pulse may be ascribed the lateral motion of the axis, ob- 
servable in the larger arteries, if serpentine and lying in 
loose cellular substance. (I) 

The genuine systole, produced by a constriction of their 
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* Observe for instance, in Walter’s Tabule@ nervor, thorac. et abdo- 
minis, the right hepatic, Tab. ii. O. Tab. iii. the splenic, tab. i. P. 
Tab. ili. m. tab. iv. o.—the superior mesenteric, Tab. ii. Q. Tub. ii. 
s.—the inferior mesenteric, Tab. ii. T,—and many others. Compare 
Soemmerring dec. h. fabrica. 'T. iv. p. 362. 

t Haller De Nervor. in arterias imperio. Gotting. 1744, 4to. 
Luca, l.c¢. 

{ Th. Kirkland’s Inquiry into the present state of Medical Surgery. 
London, 1783, 8vo. vol. i. p. 306, sq. 
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usual thickness, scarcely occurs, probably, while the heart 
acts with sufficient vigor; but when they are unusually 
stimulated, or if the action of the heart fails or is impeded 
by severe disease, then indeed the arteries may supply 
its place and propel the blood by their own. vital 
energy. 

131. Since Whytt* and other illustrious physiologists 
have been convinced that the influence of the heart could 
not reach the extreme arteries and the origins of the veins, 
they have ascribed the progression of the blood in those 
vessels to a kind of oscillation, and have happily em- 
ployed this to demonstrate the nature of inflammation. 
Many kinds of phenomena, both physiological, as these 
regarding animal heat, and pathological, as these ob- 
served im spasms, and particularly in fevers, favor the 
supposition of this oscillatory faculty, though it is not 
demonstrable to the eye. 

132. It remains now to inquire into the aid given to 
the returning blood by the veins, not alluding at all to 
their radicles. We should conclude at first sight that 
they have less active power} than the rest of the san- 


a oS meen ane 


* Physiological Essays, containing an inquiry into the causes which 
promote the circulation of the fluids in the very small vessels of ani- 
mals, &c. &e. Second Edition, Edinb. 1761, 12mo. 

H. v. d. Bosch, iiler das Muskelvermigen der Haargefissgen, 
Monast. 1786, 8vo. 

t+ What is commonly, but improperly, called the venous pulsation, 
observable on opening living animals and in some morbid affections, 
_and also under a violent effort, does not correspond with the action of 
the heart, but with respiration; since if an expiration is unusually 
deep and lengthened, and the reflux of the blood to the lungs thus 
impeded, the jugular vein swells as far as the brain, the subclavian as 
far as the basilic, and the inferior cava as far as the crural. 
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guiferous system, and that the return of their purple blood 
to the heart is chiefly ascribable to the impetus a tergo of 
the arterial blood, and to their valvular structure which 
prevents any reflux. The efficacy of the valves in this 
point of view, is shewn by those distensions and infare- 
tions of the veins in the lower part of the abdomen, which 
are found destitute of valves.* 

The existence of vital powers in the venous trunks, 1s 
probable,} from the example of the liver and placenta 
(127), and from experiments instituted on living animals. 
We formerly mentioned the muscular appearance in the 
extreme veins near the heart (95). | 

133. These are the chief powers which move the blood 
and depend upon the structure and vitality of the san- 
guiferous system: we say nothing of the effect of gravity, 
attraction, and other powers, common to all matter. 
The more remote assistance derived after birth from pe- 
culiar functions, v. c. respiration and muscular motion, 
will be manifest in our account of those functions. 


NOTES. 


(A) Dr. W. Hunter first accounted for this in 1746. 

“The systole and diastole of the heart, simply, could 
not produce such an effect; nor could it have been pro- 
duced, if it had thrown the blood into a straight tube, in 
the direction of the axis of the left ventricle, as is the 


* G.E. Stahl, De vena porte porta malorum. Hale. 1698, 4to. 
t Lister, De humoribus, p. 25 
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case with fish, and some other classes of animals: but by 
throwing the blood into a curved tube, viz. the aorta, that 
artery, at its curve, endeavours to throw itself into a 
straight line, to increase its capacity; but the aorta being 
the fixed point against the back, and the heart in some 
degree loose and pendulous, the influence of its own action 
is thrown upon itself, and it is tilted forwards against the 
inside of the chest.” * 

Dr. Barclay has the following passage on this point. 

““ When the blood is forced into the arteries, their cur- 
vatares, near where they issue from the ventricles, are 
from their distension lengthened and extended towards 
straight lines ; and, causing the heart to participate in their 
motions, compel it to describe the segment of a circle, 
when the apex moving atlantad and sinistrad, is made to 
strike against the left side. The same kind of motion 
having also been observed by the celebrated Haller, in 
distending the left or systemic auricle, it must follow, that 
the stroke which is given to the side, may be the effect 
of two distinct causes, either acting separately, or in 
combination; but acting on a heart obliquely situated, 
as ours is, in the cavity of the thorax, where the aspect of 
the base is atlantad and dextrad, and that of the apex 
sinistrad and sacrad. In combination, as the first of the 
two, by removing the pressure, will facilitate the influx of 
the venous blood into the left or systemic auricle, which 
s situated dorsad ; so the second, by the influx of blood 
into the auricle, will contribute in its turn to facilitate the 
circular motion of the heart, proceeding from the arteries.”++ 
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* A Treatise on the Blood, &c. by John Hunter, p- 146. Note. 
* The Muscular Motions of the Human Body, by John Barclay, 
M. D. p. 567. 
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(B) It is commonly believed, that the pulse of every 
person is quicker in the evening than in the morning, and 
some have supposed an increase of quickness also at 
noon. Upon these suppositions Cullen builds his ex- 

_ planation of the noon and evening paroxysms of hectic 
fever, regarding them as merely aggravations of natural 
exacerbations. The existence of the noon paroxysms 1s 
doubtful, and the evening one cannot be so explained, ig 
the writer of a paper in a late number of the Edinburgh 
Journal is correct.* His observations show the pulse to 
be slower in the evening, and quicker in the morning. 

(C) The heart, however, of frogs, for instance, contracts 
and relaxes alternately, for a length of time, when out of 
the body and destitute of blood. 

(D) The influence of this vacuum first pointed out by 
Dr. Wilson, has been lately very ably displayed by Dr. 
Carson of Liverpool.+ 

The quantity of the blood, the length of its course, and 
the various obstacles opposed to its progress, render it 
very unlikely, that the mere propulsive power of the 
heart is sufficient for the circulation. But great assist- 
ance must be given by the vacuum which takes place in 
all the cavities of the organ, when the contraction of the 
muscular fibres is over. The blood is thus drawn into 
each relaxed cavity, and the heart performs the double 
office of a forcing and asuction pump. The rapid but 
quiet motion of the blood in the veins, is thus accounted 
for, which would otherwise be inexplicable. The situation 


a 


* Edinburgh Medical and Surgical Journal, 1815. 
t An Inquiry into the Causes of the Motion of the Blood, by James 
Carson, M. D. 1815. 
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of the valves of the heart is also accounted for. There 
are valves between the auricles and ventricles, and at the 
mouths of the two great arteries, because behind each of 
these four openings is a cavity of the heart, alternately 
dilating and affording a vacuum, into which, without 
valves, the blood would be drawn retrograde. At the 
venous openings of the auricles no valves exist, because 
they do not open from a cavity of the heart,—from a part 
ever experiencing a vacuum, and therefore the blood 
cannot, when the auricles contract, move retrograde, but 
willnecessarily pass forwards into the ventricles, which at 
that moment are affording a vacuum. The inferior elasti- 
city and muscularity of the veins are also accounted for. 
if veins were capable of contracting equally with arte- 
ries, on the diminution of their contents, the suction in- 
fluence of the heart would constantly reduce their cavities 
to a smaller capacity than is requisite for their functions. 
The collapse of the veins by pressure, during the suction 
of the heart, is prevented by the fresh supply of blood 
afforded by the vis-a-tergo, which does exist, although it 
cannot be considered as of itself adequate to convey the 
blood back to the right auricle. The reason appears why 
a tied vein is emptied in the part nearest the heart; its 
blood is drawn forwards by suction. Wesee why a punc- 
tured vein does not bleed, if there are other veins to cons 
vey the blood discharged from the arteries. ‘The puncture 
necessarily removes the suction influence of the heart, 
and the great cause of the progress of the blood in the 
vein is taken away, while it exists in full force in the 
other veins of the limb. Were it not for this circum- 
stance, a punctured vein should afford blood very 
readily. If the main vein of a limb is wounded, the 
blood will flow, because it receives the whole blood of the 
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arteries, transmitted by the vis-a-tergo, no other veins 
existing into which it can be drawn when the vacuum 
occurs in the right auricle: what is a parallel circum- 
stance, if all the veins of a limb are tied, they swell, 
. whereas the ligature of one causes no tumefaction in it. 
These circumstances are no proof that the vis-a-tergo is 
sufficient of itself to bring back the blood, because it is 
certain that such a vacuum exists, and that such must 
be the effects of this vacuum upon the movement of the 
blood: the hemorrhage in the former instance, and the 
tumefaction in the latter, show a certain force only in the 
blood, which, were it even sufficient to bring the blood 
back to the heart, could not long continue after the as- 
sistance of suction was removed. 

From the structure of the heart it is clear, that the 
mere alternate relaxation of its parietes, enlarges its 
cavities and forms a vacuum. Experiment proves the 
same. Dr. Carson put the hearts of some frogs just ex- 
tracted into water, blood-warm. ‘They were thrown into 
violent action, and, upon some occasions, projected a 
small stream of a bloody colour though the transparent 
fluid. It was supposed that a stream of the same kind 
continued to be projected at every succeeding contrac- 
tion; but that, after the first or second, it ceased to be 
observable, in consequence of the liquid supposed to 
be imbibed and projected, losing its bloody tinge and 
becoming transparent, or of the same colour with the 
fluid in which the heart was immersed. The organ was 
felt by the hand to expand during relaxation. He ac-~ 
counts, however, for the full dilatation of the heart upon 
another principle; upon which it will be impossible to 
enter into detail before the next section. 

(E) Most Physiologists grant to the capillaries irrita- 
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bility, tonicity, or organic contractility ; but some deny 
that arteries possess muscular properties. Bichat’s ob- 
jections are the absence of contraction on the application 
of stimuli to them; the much greater resistance of the 
middle coat to a distending force, than that of muscular 
parts; and lastly, the difference of the changes which it 
and muscles undergo, both spontaneously and by the 
action of other substances.* Berzelius has multiplied 
the latter description of proofs.+ However this may be, 
they have certainly vital powers of contraction as fully as 
any parts of the body. This appears in their various degrees 
of local dilatation and contraction, under inflammation, 
passions of the mind, &c.: and if the capillaries alone 
are allowed to possess organic contractility, it is impos- 
sible to say in which point of the arterial track it began. 
Dr. Parry has lately instituted a number of experiments 
upon this question. After ascertaining exactly the cir- 
cumference of arteries in animals, he killed them, and 
again measured the circumference ; and after the lapse of 
many hours, when life must have been perfectly extin- 
guished, he measured the circumference a third time. 
Immediately after death, the circumference was found 
greatly diminished, and on the third examination, it had 
increased again. The first contraction. arose from the 
absence of the blood which distended the vessel, and an- 
tagonized its efforts to contraction; and this contraction 
was evidently muscular, or to speak more correctly, or- 
ganic contraction ; because when vitality was gone, and 
this kind of contraction could no longer take place, the 
- vessel was, on the third examination, always found en- 


larged. 
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* Anatomie Generale, T.ii. + Animal Chemistry, p. 25. 
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The forced state of distension in arteries was proved by 
the contraction, immediately occurring on making a punc- 
ture in a portion of vessel included between two liga- 
tures. The capacities of arteries are thus always accom- 
modated to the quantity of blood, and this circumstance 
gives the arterial canal such properties of a rigid tube 
as enable an impulse at the mouth of the aorta to be in- 
stantly communicated throughout the canal. And this 
appears the great office of the contractile powers of ar- 
teries, for, 

(F.) They do not incessantly dilate and contract as 
many imagine. Dr. Parry, on the most careful exami- 
nation, could never discover the least dilatation in them, 
during the systole of the ventricle, when the pulse is felt. 
He very properly remarks, that the pulse is felt only 
when arteries are more or Jess compressed; by which 
the motion of the blood onwards, by the impulse of a 
fresh portion from the left ventricle, is impeded: and 
this effort of the fluid against the obstructing cause, gives 
the sensation called the pulse.* 


* An Experimental Enquiry into the Nature, Causes, and Varieties 
of the Arserial Pulse, &c. by Caleb Hillier Parry, M. D. F. B.S, 
1816. 
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SECT.“ VILL 


OF RESPIRATION AND ITS PRINCIPAL USE. 


134. Tus lungs,* closely connected with the heart, 
both by proximity and by relation of function, are two 
viscera, large after birth, so light as to swim in water, and 
composed of a spongy, and, as it were, spumous, but 
pretty tenacious, parenchyma.+ 

135. They fill each cavity of the chest, are contiguous — 
to the sacs of the pleura, to which, as well as to the 
other contents of the thorax, they model and apply them. 
selves. (A) 

136. They, in a manner, hang from the wind-pipe 
usually called the aspera arteria, which, besides its inte- 
rior coat always smeared with mucus, and the subjacent 
very sensible nervous coat, consists of another which is 
muscular, surrounding the latter, and divided, except 

posteriorly, by an indefinite number of cartilaginous falci- 
form arches. 

137. The aspera arteria, -having entered the thorax, is 
bifurcated into the two bronchie, and these, the more 
deeply they penetrate into the lobes and lobules of the 


lungs, are the more and more ramified, losing both their 


* Soemmerring und Reisseisen, tiler die Structur, die Verrichtung 
und den Gebrauch der Lungen. Zwey Preischriften. Berol, 1808. 8vo. 

+ Respecting all the organs concerned in respiration, consult Corn. 
J. Van Der Bosch’s Anatomia Systematis Respiratione Inservientis 
Pathologica, Harlem, 1801, 4to. p. i—44. 
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cartilaginous rings and muscular coat, until their extreme 
divisions terminate in those cells which form the chief 
part of the substance of the lungs and alternately receive 
and emit the air we breathe. 

138. The shape and magnitude* of the air cells are 
various. The former is generally polyedrical. The latter, 
in regard to surface, is scarcely to be defined :+ though, 
indeed, the capacity of the lungs of an adult, during a 
strong inspiration, is about 120 cubic inches, ‘The im- 
mense size to which the Jungs may be inflated, when the 
chest has been opened, has no relation to our present 
subject. 

139. The cells are invested and connected by the com- 
mon but delicate mucous web,—the general vinculum of 
the body. ‘The texture of each must be carefully distin- 
guished. In healthy and very recent lungs, T have found 
the cells so unconnected, that they were distended in one 
insulated spot by air cautiously inflated into a fine branch 
of the bronchiz, while neither the neighbouring cells nor 
the cellular membrane which lies between the cells, ad- 
mitted a single portion. If air is forcibly thrown in, the 
air cells are ruptured and confounded with the cellular 
membrane, and both parts distended. 

140. The mucous web surrounding the air cells of the 
lungs is supplied with innumerable blood vessels,—divi- 
sions of the pulmonary artery and four pulmonary veins, 
the branches of which accompany the ramifications of 
the bronchie,t and, after repeated division, form at 


* Keil indulging his luxuriant iatro-mathematical genius, assigned 
more than 1744,000,000 cells to each lung. 

+ Lieberkihn, with equal exaggeration, made the surface of the 
cells equal to 1500 square feet. | 

+ Eustachius. Tab, xxvii. fig. 13. 
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length a most delicate and immense collection of reticu- 
lated anastomoses. This extraordinary net-work, pene- 
trating the mucous web on every side, closely surrounds 
the air cells, so that the prodigious quantity of blood 
existing in the pulmonary vessels, is separated from the 
contact of the air by very fine membranes only which 
Hales estimated as scarcely -dos part of an inch in thick- 
webe.! 2= 

141. As each ramification of the bronchia possesses a 
peculiar bunch or lobule of air cells, (139) so again each 
of these possesses a peculiar system of blood vessels, the 
twigs of which anastomose in the net-work with one 
another, but scarcely at all with the blood-vessels of the 
other lobules, as is proved by microscopic observations 
on living frogs and serpents, by minute injections, and 
by the phenomena of vomice and other local diseases of 
the lungs. 

142. ‘The common membrane investing the lungs is the 
chief seat of a remarkable net-work of lymphatic vessels* 
which run to numerous lymphatic or conglobate glands,+ 
carefully to be distinguished from a neighbouring order 
of glands called bronchial, supplied with an excretory 
duct, and of the conglomerate kind. 

143. The thorax, which contains the lungs, has an 
osseous and cartilaginous base, somewhat resembling a 
bee-hive, throughout very firm and stable, but in every 
part more or Jess moveable for the purpose of respi- 
ration.§ 


. Shion Histor. vasor. inp leabig. Lab,. 3x: 

4 Ibid. Tab. xxi. 

{ Consult Portal in the Mém. de l Acad. des Scienc. de Paris, 1780. 
§ J. G. Amstein (Pres. Oetinger) De usu et actione musculor. 
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This holds good chiefly with the six pairs of true ribs 
below the first pair, each of which is more moveable both 
than the one above and in proportion to the greater length 
both of their own bodies and of their cartilaginous ap- 
pendices, which are united by a kind of amphiarthrosis 
to the margin of the sternum on each side. 

144. Between the edges of the ribs he two strata of in- 
tercostal muscles, differing in the direction of their fibres, 
but conspiring to produce the same motion. 

At the base of the thorax, the diaphragm* is subtended 
in the form of an arch. It is a considerable muscie, and, 
in the words of Haller, next in importance to the heart. 
Its utility in the mechanical part of respiration was long 
since shewn, by the excellent experiments of Galen + 
upon living animals, to depend chiefly on the phrenic 
nerve. 

Its antagonists are the abdominal muscles, especially 
the two oblique and the transverse, 

145. The thorax thus constituted, is, after birth, di- 
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intercostal. Tubing. 1769, 4to. Theod. Fr. Trendelenburg, Jun. De 
sternd costarumgue in respiratione vera genuinague motus ratione. 
Gotting, 1779,.4to. Bordenave and Sabatier, in the Mém. de Acad. 
des Scienc. de Paris, 1778. 

* Haller, Icon. Anat. fascic. 1, Tab. 1. 

B.S. Albinus. Tal. musculor. Tab. xiv. fig. 5, 6, 7. 

J G. Réoderer, De arculus tendineis muscul. progr. 1. Gotting 
1760, 4to. 

Santorini, Tab. Posth. x. fig. 1. 

+ De Anatomicis Administrationilus, L. viii. cap. 8. The whole 
book is full of experiments on respiration. 

t Ephr. Kriger, De nervo phrenico. Lips. 1759, reprinted in San- 
difort’s Thesaurus, Tom. ii. 

Walter's Tab. nervor. thorac. et abdominis, Tab. 1, fig. 1, n. 1. 
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lated by inspiration, and subsequently reduced to a smaller 
capacity by expiration. | 

During the former act, the thorax is enlarged laterally 
and inferiorly, so that the bodies of the six ribs men- 
tioned above (143) are elevated, and their inferior mar- 
gin drawn somewhat outwards, and the arch of the dia- 
phragm at the same time rather depressed and flattened. 

Ihave never observed the inferior extremity of the 
sternum, in tranquil respiration, to be thrust forwards, as 
some have asserted. (B) | | . 

146. This alternate motion of the chest continues during 
health and freedom from restraint, from the hour of birth 
till death. Its object is, that the lungs may be expanded 
to admit the air and contracted to expel it, in perpetua 
alternation. This alternation occurs, in an adult at rest, 
about 14 times in a minute,—once to about five pulsa- 
tions of the heart. 

147. For man, 1n common with all warm-blooded ani- 
mals, cannot long retain the inspired air, but is compelled 
to discharge it and take in a fresh supply of this pabulum 
of life, as it always has been denominated.* Common 
observation teaches, that however pure may be the air 
entering the lungs, it instantly undergoes remarkable 
changes, by which it is contaminated and rendered unfit 
for another inspiration, unless it is renewed. + 


* The antiquity of the notion that air is the pabulum vite, is seen 
in the book de Flatibus, usually ascribed to Hippocrates. The author 
regards the aliment as threefold—victuals, drink, and air: but the latter 
he calls vital, because we cannot dispense with a perpetual supply of 
it, without danger to life. 

t Consult Harvey’s Dispute upon the necessary renovation of the aerial 

uccus alitilis, with the celebrated Astronomical Professor, J. Greaves, 
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i148. It may be asked what are the changes which the 
air experiences during inspiration, and which consist not 
in the loss of elasticity, as was formerly supposed, but 
in the decomposition of its elements.* For the atmos- 
pheric air which we breathe, isa singular mixture of con- 
stituents, differing very much in nature from each other ; 
and, not to mention heterogeneous matters, such as odo- 
rous effuvia, various exhalations, and innumerable others 
which are generally present, is always impregnated with 
aqueous vapour, electric and magnetic matter, and 
generally with carbonic acid gas; and is itself composed 
of unequal parts of two aeriform fluids, viz. 79 of azotic 
gas, and 21 of oxygen gas in 100. 

149. In the first place we know for certain, that at 
every inspiration, (the fulness of which varies infinitely 
in different men of the same age, breathing placidly,+) be- 
sides the quantity of azotic gas being somewhat diminish- 
ed;{ the oxygen gas is in a great measure converted into 
carbonic acid gas, or fixed air; so that the air of expira- 
ration, if collected, instantly extinguishes flame and live 
coals, precipitates lime from lime water, and is specifically 
heavier than atmospheric air, and rendered unfit for 
respiration ;§ it also contains much aqueous vapour, which 


in the latter's Description of the Pyramids in Egypt, p. 101, sq. 
Lond. 1646, 8vo. Also Edm. Halley’s immortal popular Discourse 
concerning the Means of furnishing Air at the Bottom of the Seain any 
ordinary Depths. Phil. Trans. vol. xxix. No. 349, p. 492, sq. 

* Fr. Sromeyer, Grundiss der Theoretischen Chemie. P. it. p. 619. 
' + Consult for instance Abildgaard in the Nordisch. Archiv. fir 
Naturkunde, &c.T.1.P. i. and ti. 

t Consult, besides Priestley and others, especially C. H. Peaff, tb. 

WwoP. #. 


To discover how frequently an animal could breathe the same 
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is condensed in a visible form by a temperature of 60° of 
Fahr.* 

150. It is therefore probable, that, during inspiration, 
the base of the oxygenous portion is set at liberty, and 
being united with the arterial blood, is conveyed through- 
out the system; while the carbon and hydrogen are 
brought back with the venous blood to the right side of 
the heart, and thrown off like smoke, as the ancients ex- 
pressed it, in the lungs. | 

The more florid colour of the arterial blood,{ the 
darker of the venous, and the analogous appearance of 
the blood, if exposed to the gases in question, (13) cor- 
respond admirably with this theory. Some difficulties, 


a 


portion of air, I took three dogs equal in size and strength ; and to the 
trachea of the first, by means of atube, I tied a bladder, containing 
about 20 cubic inches of oxygen gas. He died in 14 minutes. 

With the second, the bladder was filled with atmosphericair. He 
died in 6 minutes. 

With the third, I employed the carbonized air expired by the second 
dog. He died in 4 minutes. 

Upon afterwards examining the air of the bladder, it gave the com- 
mon signs of carbonic acid gas. The instruments which I employed 
are described and illustrated by a plate in the Medic: Biblioth. Vol. 1. 
p. 174. et seq. tab. 1. 

—* S.A, DeLuc. Idées sur la Météorologie, tom. ii. p. 67. 229. 

+ Rob. Menzies, De Respiratione. Edinb. 1790,. Svo. 

TH. G. Rouppe on the same subject. Lugd. Batay. 1791, 4to. 

J. Bostock’s Versuch siber das Athemolen. ithers. von. A. F. Nolde. 
Erf. 1809, 8vo. 

j J. Andr. Scherer. Beweis dass J. Mayow, vor 100, Jahren den 
Grund Aur Antiphlogistischen Chemie und Physiologie gelegt hat, 
p- 104. Edm. Godwyn’s Connexion of Life, with Respiration, Lond. 
1788, 8vo. J. Hunter, On ihe Blood, p.68. J. A. Albers in the 
Beytriigen zur Anat. und Phystolog. der Thiere. P. 1, p. 108. 
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indeed, remain to be solved, v.c. how the carbon canbe 
united in the lungs with the oxygen, so as to fly off in the 
form of carbonic acid gas. (C)* ope or 

151. This perpetual change of elements occurring in 
respiration after birth, we shall show to be very differently 
accomplished in the foetus, viz. by means of the con- 
nection of the oravid uterus with the placenta. But when 
the child is born and capable of volition, the congestion 
takes place in the aorta, from the obstruction in the um- 
bilical arteries: the danger of suffocation from the cessa- 
tion of those changes of the blood, in regard to oxyg gen 
and carbon, (13) hitherto produced in the uterine plas - 
centa; the novel impression of that element into which 
the child, hitherto an aquatic being, is conveyed; the 
cooler temperature to which it is now exposed, and - the 
many new stimuli which are now applied, seem to ‘in- | 
duce new motions in the body, especially the dilatation of 
the chest and the first inspiration. vs 

The lungs being for the first time late by inspiration,’ 
open anew channel to the blood, so that, being obstructed 
in the umbilical arteries, it is derived to the chest. |. > : 

Since the inspired air becomes hurtful and unpleasant 
to the lungs by the decomposition which it experiences, 
we would ascribe to the most simple corrective powers of 
nature, the subsequent motion by which the poisonous” 
mephitis, as it may be called, is expelled and exchanged | 
for afresh supply (D). 


The consideration of all these ape Sette especially’ 
if the importance of respiration to circulation, demon- 
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* See J. Brugnatelli’s Elementi di Chimica. T.1,p.155. T. Fre 
Gmelin, De Acidorum origine ex aére vitali adhue dubia in the Com="" 
ment, Soc. Reg. Sc. Gotting. 'T. xii. 
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strated by the well-known experiment of Hooke,* be re- 
membered, will, in my opinion, explain the celebrated 
problem of Harvey} bettert than most other attempts 
of physiologists (E). § | 


: NOTES. 


(A) A correct notion can scarcely be formed from this 
description. The pleura is two closed sacs, one of which 
is interposed between each lung and the parietes of the 
chest, one portion of the sac adhering to the latter and 
one to the former; but the internal surfaces of both por- 
tions are always in contact, because, if the parietes of the 
thorax expand and draw with them the external portion, 
the lungs at the same time expand with air, and force 
out the internal in the same proportion. 


* It bears the epithet Hookian, because it was most adorned by 
_ Rob. Hooke. Sce Th. Sprat’s History of the Royal Society. Lond. 
1667, 4to. p. 232. But it was before instituted and very much praised 
for its beauty by Vesalius. De c¢.h. Fabrica. p- 824. 

_ 3°" Wm. Harvey De circulat. sanguin. ad T. Riolan, p.258. Glasgov. 
Tver, 1emo. and especially his Exerc. de genere Animalium, p. 263. 
‘Lordon, 1651, 4to. 

{ See Theod. G. Aug. Roose Uber das Ersticken neugebohrner 
Kinder. in his Physiologisch. Untersuchungen. Bruansw. 1796, 8vo. 
J.D. Herholdt De vita imprimis fetus humani, ejusgue morte sub 
pastu. Havn. 1802, 8vo. 

§ Consult, for example, Petr. T. Daoustenc De Respiratione. Lugd. 
1743, 4to. p. 54, sq. Rob. Whytt on the Vital and other iticadtlid 
» Motions of Animals, p. 222. Edinb. 1751, 8vo. 
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(B) To Dr. Carson we are indebted for the best ac- 
count of the mechanical ‘part of respiration. 

The substance of the lungs is highly elastic, and con- 
stantly kept in a forced state of distension after birth by 
the pressure of the atmosphere. This is evident, as upon 
puncturing the walls of the thorax, the lungs instantly 
collapse,—a circumstance arising from the atmospheric 
pressure on the one side being counterbalanced on the 
other, so that their elasticity, experiencing no opposition, 
becomes effective. During inspiration, the intercostal 
muscles raise and draw out the ribs, and the diaphragm 
descends: the enlargement of the thoraci¢ cavity is in- 
stantly followed of necessity by the greater distension of 
‘the substance of the lungs from the diminished resistance 
to the atmosphere gravitating in the bronchia. The 
diaphragm and intercostal muscle ceasing to act, the sub- 
stance of the lungs exerts its elasticity with effect, recovers 
its former dimensions, and drives out the additional 
volume of air just admitted, and the passive diaphragm 
and intercostal muscles follow the shrinking substance of 
the lungs, offering, from their relaxation, no resistance 
tothe atmosphere pressing on the surface of the chest and 
abdomen. “Thus expiration is produced. The muscular 
power of the diaphragm and intercostal muscles is far _ 
greater than the elastic power of the lungs, and therefore 
when exerted overcomes it, producing inspiration : but 
ceasing to be éxerted, the elastic power gains efficiency, 
and produces expiration. “ The contractile power of the 
diaphragm (and intercostal muscles) in conformity with 
the laws of muscular motion, is irregular, remitting and 
sometimes altogether quiescent. The elasticity of the 
lungs, on the other hand, is equal and constant. The 
superior energy of the former is balanced by the perma- 
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nency of the latter. By the advantage which the inferior 
power, frotn the uniformity of its operations, is enabled to 
take of the remissions of its more powerful antagonist, 
the ground which had been lost is recovered, and the 
contest prolonged; that contest in which victory declaring 
on one side or the otheris the instant death of the fabric.” 
p- 223; lic. 

In the common account of respiration, the elasticity of 
the lungs is unnoticed, and expiration is ascribed to the 
contractions of the abdominal muscles. Now in the first 
place, the elasticity of the lungs is of itself sufficient for 
the purpose, and in the second, there is no proof of the 
necessity of these muscles im expiration. It proceeds 
equally well im cases of inanition, when their contraction 
would rather enlarge than diminish the abdominal cavity, 
and in experiments when they are entirely removed from 
animals. 

The beautiful contrivance in the shape of the thorax 
deserves attention: by being conical, every degree of 
motion in the diaphragm produces a greater effect on the 
size of the chest than could occur were it of any other 
shape. 

The vacuum constantly threatening in the chest, either 
_ from the shrinking of the lungs or the contraction of the 
inspiratory muscles, and I may add from the expulsion of 
blood from the ventricles of the heart, will evidently be 
prevented, not only by the falling of the ribs and the ascent 
of the diaphragm in the former case, and ingress of ad- 
ditional air into the bronchi in the latter, but also by 
the course of venous blood into the auricles; for the 
venous blood being subject to the full atmospheric pressure 
without the chest will necessarily be driven into the chest 
to prevent a vacuum; the arterial blood is under the 
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same circunistances, but the propelling force of the ven- 
tricles prevents its retrogression. The atmospheric pres- 
sure on the blood-vessels creates a necessity for greater 
strength in the ventricles, as it impedes the progress of 
blood. from the heart, but it thus facilitates its return. 
Thus the smaller pressure on the heart acts by the inter- 
vention of the blood, as an antagonist to its contracting ° 
fibres, dilating them when they become relaxed. 

By the tendency to a vacuum in the cavity of the thorax, 
what effect the heart loses by atmospheric resistance 
without the chest, is exactly compensated within, and 
thus on the whole the heart neither gains nor loses by all 
the various directions of atmospheric pressure. 

In the foetus the case is precisely the same, although 
Dr. Carson has imagined it different, and thought it neces- 
sary to frame a little hypothesis to reconcile circumstances. 
The foetal lungs, experiencing no atmospheric pressure, are 
contracted to the utmost, and the diaphragm suffering no 
stimulus from the will on account of uneasy sensation 
arising from want of breath, is completely relaxed and 
forced upwards, to remove the vacuum, and the venous 
blood without the thorax must, for the same reason, be 
drawn forcibly into the right auricle, preventing the 
vacuum which the shrunk state of the lungs, and the dis- 
charges of blood from the left ventricle tend to produce. 

The cause of the first inspiration appears to be the noyel 
impression of cool air upon the surface, for if at any time 
we are exposed to a cold wind or plunge into cold water, 
the diaphragm and intercostal muscles instantly contract, 
and a strong inspiration takes place. The blood rushes 
into the expanded lungs, and being afterwards obstructed 
when the inspiratory muscles cease to act and the elastic 
lungs shrink, gives rise to an uneasy sensation, which is in- 
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stinctively removed by an other inspiration, and thus 
respiration afterwards continues through life. The fact 
of respiration commencing before the chord is tied, 
shows that neither the conjestion in the aorta, nor the de- 
ficiency of chemical changes, is the cause of the first in- 
spiration. 7 

The elasticity of the lungs is not snfficiently great to 
expel the whole of their air in expiration, whence they re- 
main constantly in a certain degree of distension, and 
the course of the blood through them is never completely 
obstructed by expiration. 

(C) It is now ascertained, that no oxygen is absorbed in 
respiration, but that it goes entirely to unite with the 
carbon of the blood and produce carbonic acid. Mr. 
Ellis * contends that the carbon escapes from the vessels 
and unites with the oxygen externally; and my distin- 
euished and excellent friend Dr. Prout thinks this opinion 
corroborated by a fact stated by Orfila,} that when phos- 
phorous dissolved in oil is injected into the blood-vessels, 
vapours of phosphorous acid stream from the mouth and 
nostrils, which would hardly have occurred if the acid 
had been formed in the vessels, as it would probably have 
remained in solution in the blood, not being volatile ;— 
the phosphorus was probably excreted from the vessels 
in minute subdivision, and united with the oxygen of the 
atmosphere upon coming in contact with it, producing 
phosphorous acid; and the same may be imagined respect- 
ing the carbonic.{ The quantity of carbon discharged 
amounts in an adult man to 11 oz. in twenty-four hours, 
according to the experiments of Messrs. Allen and Pepys.§ 


* On Respiration. + Toxscologie Generale. { Annals 
of Medicine and Surgery, vol. i. p. 155. § Philos. Trans. 1808. 
and 1809. 
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But the capacity of the lungs upon which such calcula- 
tions are founded, appears to me greatly overrated. 

The use of the nitrogen respired is unknown. The 
universality of respiration or something analogous among 
living beings, and all the circumstances attending its per- 
formance, render it probable, as Dr. Prout justly re- 
marks, that it does something more than discharge a little 
superfluous carbon. He considers galvanism as an instru- 
ment extensively used by the vital principle, and as gal- 
vanism must be produced by the combination of carbon 
with oxygen, as it is in the battery by the union of. the 
metal and oxygen, one great additional purpose of respi- 
ration becomes highly probable. 

According to Berzelius, the colouring matter alone 
produces changes upon the air, and that only when mixed 
with the other constituents of the blood.* | 

Dr. Prout and Dr. Fyfe have found the quantity of 
carbonic acid gas experiencg uniform yariations. It is 
diminished by mercury, tea, substances containing alcohol, 
depressing passions, and fatigue, and undergoes an in- 
crease from day-break till noon, and a decrease from noon 
till sun-set, remaining at the minimum till day-break.+ 

(D)« On the subject of all this paragraph see note B. 

(E) The experiment consisted in laying the lungs com- 
pletely bare, and supporting life by continuing respiration 
artificially. Hooke varied it by pricking the surface of 
the lungs, and forcing a continued stream of air through 
them. The following are the words of Harvey: “It 
would appear that the use of expiration is to purify and 
ventilate the blood, by separating from it these noxious 
and fuliginous vapours.” | 


* Animal Chemistry. t+ Thomson's Annals of Philosophy, 
1814. Dissert. Inaugur. &c. Edinb. 1814. 


OF THE YOICE AND SPEECH. 87 


od th ee ae. 


OF THE VOICE AND SPEECH. 


152. We have described the chief use of respiration. 
We shall hereafter mention how far it contributes to the 
conyersion of the chyle into blood, and to the support of 
almost the whole class of natural functions. Its other 
uses are at present to be considered. 

And first, respecting the voice.* This takes place after 
birth, and proceeds from the lungs, as was observed long 
ago by Aristotle, who called those animals only vocal, 
which -breathed by means of lungs. The voice is, pro- 
perly speaking, a sound, formed, by means of expiration, 
in the larynx, which is a most beautifully constructed 
organ, fixed upon the top of the windpipe, like a capital 
upon. a pillar. + 

153. The larynx is composed of various cartilages, 
which being united together in the form, as it were, of a 
little box, { and supplied with a considerable and wonder- 
ful apparatus of muscles,§ may be moved altogether, or 
separately, according to the variations of the voice. 


* Th. Young in The Philos. Trans. 1800. P. 1. 

+ Jan. Marg. Busch De Mechanismo Organi vocis hujusque Func- 
tione. Groning. 1770. 4to. 
 $ Soemmerring’s Icones Organorum Gustus et Vocis. Francof. 
1808. fol. 

§ B.S. Albinus’ Tob. Muscul. Tab. X. fig. enki Tab. XI. fig. 
45—48, Tab, XII. fig. 1—7. 
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154. The part of the larynx most concerned in pro- 
ducing the voice, is the glottis, or narrow opening of the 
windpipe, having the epiglottis suspended, and, in a 
manner, fixed upon it. Itis clearly ascertained, that the 
air, expired from the lungs, and striking properly upon 
the margins of the glottis, becomes sonorous. 

155. But it has been disputed what changes the glottis 
undergoes in modulating the voice. Whether it is alter- 
nately widened and constricted, as Galen and Dodart 
supposed, or whether, according to Ferrein, the vari- 
ations of voice are effected rather by the tension and 
relaxation of its ligaments. 

The latter, consistently with his opinion, compared the 
larynx to a violin; the former, more consistently with na- 
ture, to a flute. * 

Every thing considered, we must conclude that the 
glottis, when sounding, experiences both kinds of changes; 
since the grave and acute modulation of the voice must 
depend very much upon the alterations produced in the 
glottis by the ligaments, especially the inferior thyreo- 
arytenoids, (the vocal chords of Ferrein,) and by the cor- 
responding modification of the sinuses or ventricles of the 
larynz. + 


* Kratzenstein viewed the glottis and larynx as a kind of drum, with 
its head bisected. Tentamen de Natura et Charactere Sonorum Litte- 
rarum Vocalium. Pretop. 1781. 4to. 1 would, in some sense, compare 
it toan Eolian harp, particularly one of the description found by La- 
billardiére in Amboyna. Voyage a la Recherche de la Perouse. T.i. 
p- 326. 

+ See some experiments made at Gottingen with the view of settling 
this controversy, in J. G. Runge’s Dissertation De Voce Ejusque Or- 
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156. That every degree of motion in the glottis is di- 
rected by the numerous muscles of the larynx, is proved 
by the beautiful experiment of tying or dividing the re- 
current nerves, or par vagumn,* and thus weakening or de- 
stroying the voice of the animal (A). 

157. Man and singing birds have the power of whistling. 
In the latter, it is accomplished by a larynx placed at 
each extremity of the wind-pipe, and divided into two 
portions. The former, though possessing a single and 
undivided larynx, has learned, I imagine, to imitate birds, 
by the coarctation of the lips. + 

158. Singing, which is composed of speech and an har- 
monic modulation of the voice, I conceive to be peculiar 
to man, and the chief prerogative of his vocal organs. 
Whistling is connate in birds; many of them may 
easily be taught to pronounce words, and instances have 
been known of this even in dogs. But it is recorded, that 
genuine singing has once er twice only, then indeed but 
indifferently and with the utmost difficulty, been taught 
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ganis. L.B. 1753. 4to. Also consult Jos. Ballanti, in the Commentar. 
Institute Bonon. T. vi. Vicq-d’Azyr in the Mem. de 1 Acad. des 
Sc. de Paris. A. 1779. 

* Respecting this celebrated experiment, anciently made ee Galen, 
consult among others W. Courten, in the Philos. Trans. N. 335. Mor- 
gagni. Ep. Anatom. xii. No. 20. P. F. Molinelli, in the Comment. 
Anstit. Bonon. Tom. iii. J. Haighton, in the Memoirs of the Medical 
Society of London. T. iii. 

4 The larynx, even among the most ferocious people, is capable of 
imitating she sounds of animals. 

Consult Nic. Wisten, Noord en oost—Tartarye ed. 2. Amst, 1705, 
vol. 1. p. 165, respecting the southern inhabitants of New Guinea, cal- 
led Papus. And J. Adair, in his History of the American Indians, 
p- 309, respecting the Chotkah tribe of North America. 
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to, parrots; while, on the other hand, scarcely a per parens 
nation exists, in which singing is not common. * 

159. Speech is a singular modification of the voice, ad- 
justed to the formation of the sounds of letters, by the ex- 
piration of air through the mouth or nostrils, and ina 
great measure by the assistance of the tongue, applied 
and struck against the neighbouring parts, the palate and 
teeth in particular, and by the diversified action of the 
lips. + 

The difference between voice and speech is therefore 
evident. The former is produced in the larynx; the 
latter by the singular mechanism of the organs above de- 
scribed. “eur 

Voice is common both to brutes and man, even imme-- 
diately after birth, nor is entirely absent in those wretched 
infants who are born deaf. But speech follows only the 
culture and employment of reason, and is consequently, 
like it, the privilege of man in distinction to the rest of 
animal nature. For brutes, natural instinct is sufficient ; 
but man, destitute of this and other means of supporting 
his existence independently, enjoys the prerogative of 
reason and language; and following, by their means, his 
social destination, is enabled to form, as it were, and ma- 
nifest his ideas, and to communicate his wants to others 
by the organ of speech. , 


* J have in my hands the testimony of most respectable travellers, in 
regard, for instance, to the inhabitants of Ethiopia, Greenland, Canada, 
California, Kamtschatka, &c. and therefore wonder at the assertion of 
Rousseau, that singing is not natural to man. Dictionn. de Musique 
—T.i. p. 170. Genev. 1781. 12mo. 

t+ See Rich. Payne Knight’ s Analytical Essay on the Greek Alpha- 
bet. Lond.1791. 4to. p. 3. 
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160. The mechanisin * of speech and articulation is so 
intricate, and so little understood, that even the division 
of letters, and their distribution into classes, + is attended 
with much difficulty. 

The division, however, of Ammann,{ into vowels, 
semi-vyowels, and consonants, is very natural ; 

I. He divides the vowels § into simple, a, e, 7, y, 0, u, 
and mixed, 4, 0, u. 

_ These are formed simply by the voice. 

The semi-vowels and consonants are articulated by the 
mechanism of SPEECH. 

II. The semi-vowels are nasal, m, n, ng, (n before g, 
which is nearly related to it,) that is, the labio-nasal m ; 
the dente-nasal »; and the gutture-nasal ng; or oral 
(lingual) r, 2; that is, r with a vibration of the tongue; 
or /, with the tongue less moved. 

II. The consonants are distinguished into hissing (pro- 
nounced in succession) h, g, ch, s, sch, f, v, ph; that is h, 


* Consult F. Mercur. ab. Helmont’s Alphabeti vere Naturalis He- 
braict Delineatio. Sulzbac. 1657. 12mo. 

Joach. Jungii Dowxascopic Physice Minores (1662.) 4to. Append. 
Section i. P. ii. fol. G. ii, g. 3. 

J. Wallis’ Grammatica Lingue Anglicane, cui prefigitur de lo- 
quela s. sonorum omnium loquelarium formatione tract. gramma- 
tico-physicus. Ed. 6. Lond. 1765. 8vo. 

Gottl. Conr. Chr. Storr. De Formatione Loquele. Tubing. 1781. 4to. 

+ K.G. Anton, Uber Sprache in Ricksicht auf Geschichte der. Mens- 
cheith. Gorlitz. 1799. 8vo. 

Er. Darwin’s Temple of Nature. Addit. Notes, p. 112. 

t His Surdus Loquens. Amst. 1692. 8vo. With the Dissert. de Lo- 
quela. Ib. 1700. 
| § Respecting their formation, consult Chr. Theoph. Kratzenstein’s 
Tentamen, recommended above. 
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formed in the throat, as it were a mere aspiration; g and 
ch true consonants; s, sch, produced between the teeth; 

_ f, v, ph, formed by the applicat on of the lower lip to the 
upper front teeth: and explosive, (which are, in a manner, 
at once exploded, by an expiration, for some time sup- 
pressed or interrupted,) that is, k, g, formed in the throat ; 
d, t, about the teeth; p, b, near the lips; and double 
(compound), a, z. 

161. We must just mention certain other modifications 
of the human voice, of which some, as hiccup and cough, 
belong more properly to pathology than to physiology, 
but are very common in the most healthy persons; and 
others, as weeping and laughing, appear peculiar to the 
human race. 

162. Many of these are so closely allied, as frequently 
to be converted into each other; most also are variously 
modified. 

In daughter there is a succession of short and abrupt ex- 
pirations. * 

Coughing is a quick, violent, and sonorous expiration, 
following a deep inspiration. + 

Sneezing, generally the consequence of an irritation of 
the mucous membra. of the nostrils, is a violent and al- 
most convulsive expiration, preceded by a short and vio- 
lent inspiration, t | 

Hiccup, on the contr ry, is a sonorous, very short, and 


* Fr. Lupichius De Risu. Basil, 1738. 4to. Traité des Causes 
Physigques et Morales du rire. Amst. 1788. 8vo. 

+ J. Melch. Fr. Albrecht (Pres. Haller.) Experimenta in vivis Ani- 
malibus circa tussis organa explorenda instituta. Gotting. 1751, 4to. 

1 Marc. Beat. L. J. Porta De Sternutatione. Basil, 1755. 4to. 
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almost convulsive inspiration, excited by an unusual irri- © 
tation of the cardia. * ar 
Weeping consists of deep inspirations, quickly alternat- 
ing with long and occasionally interrupted expirations. + 
Sighing is a long and deep inspiration, and the subse- 
quent expiration is sometimes accompanied by groaning. t 
Nearest in relation to sighing is gaping,§ which is pro- 
duced by a full, slow, and long inspiration, followed by 
a similar expiration, the jaws at the same time being 
drawn asunder, so that the air rushes into the open 
fauces and the Eustachian tubes. It occurs from the 
blood passing through the lungs too slowly; v.c..when 
the pressure of the air is diminished, as upon very high 
mountains. A peculiar feature of gaping is the propen- 
sity it excites in others to gape likewise; arising, no 
doubt, from the recollection of the pleasure it produced. 


Seem em saree eprom ’ 


NOTE. 


(A) M. Le Gallois has ascertained that the division of 
the recurrent nerves frequently proves fatal in animals, 
and that its effect is to paralyse the arytenoid muscles, 
thus relaxing the ligaments of the glottis, the aperture of 
which is therefore diminished. This effect, however, va- 
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* C.J. Sig. Thiel De Singulter. Gotting. 1761. 4to. 

+ J. F. Schreiber De Fletu. L. B. 1728. 4to. 

$ Dav. C. Imm. Berdot De suspirio. Basil. 1756. 4to. 

§ Just. Godofr. Giinz (Preside Walthero) De Osecitatione, Lips, 
1738. 4to. 
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ries with the kind and age of the animal. The danger 
diminishes as the animal is older; and, after a certain 
age, little inconvenience follows.* 

The inferior ligaments of the glottis are the chief source 
of the voice, for in blowing into the trachea and larynx of 
an animal a slight sound only is heard, unless you ap- 
proximate the arytenoid cartilages to each other, when a 
sound somewhat analogous to the voice of the animal will 
be produced, and more acute in proportion to their ap- 
proximation: and it will be seen, at the same time, that 
the sound is caused chiefly by the vibrations of the infe- 
rior ligaments of the glottis. Again, an opening below 
the inferior ligaments destroys the voice, while one above 
it, even through the epiglottis, superior ligaments and 
arytenoid cartilages, has no such effect. In grave tones, 
the whole length of the inferior ligaments may be seen in 
a dog to vibrate; in more acute, the posterior part only ; 
and in very acute, merely the arytenoid extremity, the 
opening of the glottis being of course lessened in the same 
proportion. These circumstances depend upon the thyro- 
arytenoid muscles, which run on each side from the ary- 
tenoid to the thyroid cartilage and from the lips of the 
glottis (and indeed also the superior Hgaments), being 
covered by an aponeurosis, and this by the mucous mem- 
brane. In proportion as these contract, they become 
shorter and more tense, and lessen the mouth of the glot- 
tis; but the complete closure of the glottis at the back 
part is effected by the arytenoid muscles, which connects 
the two arytenoid cartilages.+ As all these are voluntary 


* Experiences sur le Principe de la Vie. Par M. Le Gallois. 
+ These observations of M. Majendie’s are contradictory to those of 
M. Le Gallois. 
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muscles, the division of their nerves destroys the voice. 
The division of the recurrents, which supply the arytenoid 
muscles, is sufficient for this purpose ; but, in some in- 
stances, a sound still remains similar to what may be pro- 
duced after death by blowing through the larynx, after 
approximating the arytenoid cartilages, and must be ow- 
ing to the action of the arytenoid muscles, which are 
supplied not by the recurrent but by the laryngeal nerves. 
As these muscles are the chief means of contracting the 
posterior part of the glottis, and producing the most acute 
suunds, the division of the laryngeal nerves destroys al- 
most all acute sounds and renders the voice grave. 

“It is therefore evident that the larynx represents a 
reed with two plates, the tones of which are acute in pro- 
portion as the plates are short, and grave in proportion as 
they are long. But although this analogy is just, we 
must not imagine that there is a perfect identity. In fact, 
common reeds are composed of rectangular plates fixed 
on one side and free on the three others, while the vibrat- 
ing plates of the larynx, which are also nearly rectangu- 
lar, are fixed on three sides, and free on one only. Be- 
sides, the tones of conimon reeds are made to ascend or 
descend by varying their length; but the plates of the 
larynx vary only in breadth. Lastly, the moveable plates 
of the reeds of musical instruments cannot, like the liga- 
ments of the glottis, change every moment in thickness 
and elasticity.”* The elongation and shortening of the 
trachea and of the cavity between the glottis and the lips, 
and the changes of the epiglottis and of the ventricles of 
the larynx, must affect the voice. 

ERE 8 a SEG TLCS Pe ee eS Oe IE 
© Precis Elémentaire de Physiologie, par F. Majendie. T.1. 
p: 216. seq. : 
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SECTIONS ° 


OF ANIMAL HEAT. 


163. Man, the mammalia, and birds, are distinguished 
by the natural temperature* of their bodies greatly ex- 
ceeding that of the medium in which they are accustomed 
to exist. Man is again distinguished from these classes 
of animals, by possessing a much lower temperature than 
they; so that in this climate it is about 96° of Fahr. 
while in them, and especially in birds, it is considerably 
higher.} 

164. This natural temperature in man, is so constant, 
equable,{ and perpetual, that, excepting slight differences 
from variety of constitution, it varies but little, even in the 
coldest climate and under the torrid zone. For the opi- 
nion of Boerhaave, that man cannot live in a temperature 


* W. B. Johnson's History of Animal Chemistry. Vol. iit. p.79. 

+ The torpid state of some animals, during winter, is of course an 
exception to this. Most of the functions cease or languish considerably, 
and the animal heat is reduced nearly to coolness. This well-known 
circumstance prevents me from acceding to the opinion of the very acute 
J. Hunter,—that the animals which we call warm blooded, should ra- 
ther be called animals of a permanent heat under all temperatures. On 
the Blood, p. 15. 

t J.B. Van Mons in the Journal de Phystque. T. Ixviii. 1809, 
p. 121. 
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exceeding his own, has been refuted since the admirable 
observations* of H. Ellis, the celebrated traveller and 
formerly the captain of the George, by the remarkable 
experiments} of many excellent physiologists.t This 
striking prerogative of man is evinced by his being re- 
stricted to no climate, but inhabiting every part of the 
earth from Hudson’s bay, where Mercury freezes, and from 
Nova Zembla, to the scorching shore of Senegal. _ 

165. The explanation of this circumstance. is equally 
simple and natural, and founded on the doctrine which 
makes the lungs the grand receivers, or focus, and the de- 
composition of the oxygenised portion of the air (148) the 
source or fomites of our heat. 

166, For, as the oxygenous part of the inspired air is 
decomposed in the air cells of the lungs, in such a way 
that its base, which by its union with latent caloric was 
before aériform, now separates from this caloric, it would 
appear that, by this decomposition, one portion of the ca- 
loric is rendered sensible in the bronchia, while the other 
enters in a latent form into the blood, circulating in the 


AS LOA OTC SAO IEN COST SANEAE EAE IRICEN ST wn Leng aa eg cn atom a cabernet meer 


* Philos. Trans. vol. i. P. ii, 1758. Arn. Dantze had previously 
made the observation in regard to brates. Exper. Calorem Animalem 
Spectantia. Lugd. Bat. 1754, 4to, Also Benj. Franklin’s Experiments 
and Observations on Electricity. Lond. 1769, 4to. p. 365, 

+ Duhamel and Tillet, in the Mem. de l’ Acad. des Scienc. de Parts, 
1704. 

‘Blagden and Dobson. Philos. Trans. 1705. 

} The heat of the weather, even in Europe, occasionally exceeds our 
natural temperature. This was the case on the third of Aug. 1783, at 
noon, wheu I was on the Lucern Alps, in company with’ the excellent 
Schnyder de Wartensee. The thermometer in the shade stood above 
100° Fahr. and when applied to the body, invariably sunk to 97°. 
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innumerable and delicate net-works of the pulmonary ves- 
sels.* 

167. When the oxygenised blood thus charged with 
latent heat circulates through the aortic system, it ac- 
quires carbon in the small vessels and sets free much of 
the latent heat which it had received; in this way is our 
animal heat principally produced.+ 

168. Its production and regulation, however, appear 
inuch influenced by the secretion of fluids from the blood, 
both those which are liquid and destined to solidify by 
assimilation and nutrition, and those which are perma- 
nently elastic. | 

169. Since these changes are effected by the energy of 
the vital powers, the great influence of these upon our 
temperature must be easily perceived.t 


* See Lichtenberg’s Animadversions upon this part of Crawford’s 
Theory, in his notes to Erxleben’s Anfangsgr. der Naturlehre. p. 447. 
ed. vi. | ‘pine 

+ Hence the constant coldness of those wretched beings who labour 
under the blue disease, which arises from a mal-conformation of the — | 
heart. Sometimes the septa of the heart are imperfect, ‘sometimes the 
aorta arises with the pulmonary artery from the right ventricle, as in 
the tortoise. In such instances, the chemical changes cannot take | 
place in the lungs. Among innumerable instances of this lamentable 
disease, suffice it to quote J. Abernethy’s Surgical and Physiological 
Essays. P.ii, p. 158, and Fr. Tiedemann. Zoologie. T.i. p. 177. 

+ I have formerly treated of the influence of the nervous system upon 
anima lheat, in my Specimen Physiologie Comparate Inter Animantia — 
Calidi & Frigidt Sanguinis, p. 23. 

See the same confirmed by many arguments in Magn. Strom’s Theora 
Inflammationis Doctrine de Calore Animalt Superstructa. Hayn. 1795, 
8vo. p. 30, sq. and by the much lamented Roose, in the Journal der 
Exfindungen, &c. 'T. ¥. p. 17. 

Consult also Dupuytrem in the Analyse des Travaux de Institut 
1807, p. 16. 
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170. Many arguments render it probable, that the ac- 

tion of the minute vessels, and the conversion of oxyge- 
- nised into earbonised blood, are dependent upon the varied 
excitement or depression of the vital principle. 

For the remarkable phenoniena of the stability of our 
temperature,* (proved by the thermometer, and not by 
the sense of touch, which may be fallacious,)—that it is 
scarcely increased by the heat of summer, or diminished 
by the cold of winter, but found sometimes even to in+ 
crease on immersion in cold water,+ demonstrate that the 
action of the minute vessels varies according to the tem- 
perature of the medium in which we are placed: so that, 
when exposed to a low temperature (by which their tone 
is probably augmented) more oxygen is exchanged for 
earbon and more heat evolved; while in a high and de- 
bilitating temperature this exchange is diminished, and 
less heat evolved.t. | 

171. The corium which covers the body and the in- 
ternal surface of the alimentary canal, eminently contri- 
butes, if we are not much mistaken, to regulate our tem- 
perature. For both these organs are supplied with an 
immense number of blood-vessels, being analogous in this 
respect to the lungs, and are so intimately connected with 
the lungs by means of sympathy,§ as in some degree to 


Se 


* 


* See Crawford in the Philos. Trans. vol. lxxi. p. ii. 

+ G. Pickel’s Expertmenta Physieo-Medica de Electricitate et Calore 
Animal. Wirceb. 1788, 8vo. p. 91, sq. 

t ©, Fetd. Becker De Effectilus Caloris et Frigoris Externi inc. h. 
Gott. 1802, 4to. and Wm. Fr, Baur On the same subject, ib. eod. (loth 
honoured with the Royal Prize). Mich, Skjelderup: Dissert. Sistens 
Vim Frigoris incitantem. Hafn. 1803, 8vo. | 

§ J. Chr. Goeschen. (Pres. Ph. Fr. Meckel) Pulmonum cum Cute 
H 2 
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perform a part and occasionally the whole of some of their 
functions in their room. , This is exemplified in adults 
labouring under nearly total consumption, or other violent 
affections, of the lungs, and nevertheless existing for a 
length of time, almost wi ithout respiration.* 

172. This opinion respecting the action of thé cutaneous | 
yessels in exciting, moderating, or almost extinguishing 
our heat, receives much support from. the phy siological 
and pathological facts of some parts being frequently 
of a higher or lower temperature thansthe rest of the 
system. ioral nics | 

Thus we must attribute the caves of the dog’s nose 
to the specific action of its own vessels being modified 
differently from that of the rest; so on the other hand, the 
burning sometimes of the cheeks and sometimes ofthe palms. 
of the aside in hectic fever, to the locally 1 increased, action: 
of the vessels ; not to mention other phenomena of the 
same description, v.c. the heat of the genitals during the 
venereal cestrum, and the irresistible coldness of tle feet 


i 


in certain diseases. ‘ 

173. The alimentary beat is the only intenbal ‘part, be- 
sides the lungs, exposed to the contact of the atmosphere. 
There is scarcely occasion to prove that it is so exposed, 
and that we swallow a considerable quantity of air. 

The air, when swallowed, is decomposed in the stomach 
and intestines, so that, during health, it soon loses its 
elastic form: not, however, when the capillaries of the. 
canal are debilitated, or when it exists in ,too great 
quantity. | 

ane SERS congeries of blood- vessels in the. 
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Commercium. Hal. 1789, 8vo. But especially J. D. Brandis. Patho- 

logie. Hamb. 1808, p. 316, sq. aa 
* See, for instance, Tacconi in the Comment. Inslit, ses 


Vol. vi. p. 74, 
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intestines, on their internal surface ahich is usually be- 
lieved equal to the external surface of. the body, agrees 
very well Siem this idea. (A). | 


/ 


NOTE. 

(A) No phenction int living bodies is more remark- 
able than their. peculiar. temperature, and no one was of 
more difficult solution “before the progress of modern 
chemistry... SNe oe 

If two different bodies are placed in a temperature, 

higher or: lower than their own, for a certain length of 
time, they will, at the end’ of the period, be found not of 
the same? but of different, temper atures. That which has 
the higher temperature, is said to have a smaller capacity 
for caloric ; that which has the lower, a greater capa- 
city. - To raise the former to a giv en temperature, there- 
fore, requires, less heat than to raise the latter to the same 
degree. 
. The temperature of solids is more easily affected by a 
given quantity of heat, than that of fluids, and the tem- 
perature of fluids than that of aeriform bodies: or in other 
words, solids have a smaller capacity for caloric, than 
fluids, and fluids than aeriform bodies. If, therefore, a 
solid becomes fluid, or a fluid aeriform, it absorbs a ereat 
quantity of heat, though its temperature remain precisely 
the same. And the converse holds equally good,—if an 
aeriform substance becomes liquid, or a liquid solid, the 
heat’ which it before contained is now (from the diminished 
capacity of the body) much more than sufficient for the 
temperature which before existed, and the temperature of 
the body accordingly rises. 

In respiration, the dark blood of the pulmonary artery 
Adarts with a portion of its carbon, and acquires a florid 
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hue. This carbon unites with the oxygen of the inspired 
air, and forms carbonic acid, which is expired with the 
other constituent of the atmosphere,—nitrogen or azote, 
—which appears to have experienced no change from in- 
spiration. 

Dr. Crawford rendered it probable, by his experiments, 
that the arterial blood has a larger capacity for caloric 
than the venous; and common air, than carbonic acid | 
gas. When, therefore, the carbon of the venous blood 
unites with the oxygen of the air and forms carbonic acid, 
the less capacity of this than common air for caloric, must 
canse an increase of temperature, but the blood having 
changed from venous to arterial, has acquired a greater 
capacity than before, and absorbs the heat given out by 
the carbonic acid. The bleod, of course, does not become 
warmer, because the heat is not more than sufficient to 
render its temperature equal to what it was previously ; 
and indeed it is not quite sufficient for this, for the arterial 
blood of the pulmonary veins is generally two degrees 
lower than that of the pulmonary artery. 

The body in this way acquires a fund of heat, and yet 
the lungs, in which it is acquired, do not experience any 
elevation of temperature. 

The arterial blood, charged with much heat which is 
not sensible, circulating through the small vessels, becomes 
venous,—acquires a dark hue, and its capacity for heat is 
diminished ; consequently its temperature rises: the heat 
which was previously latent, is, from the decrease of capa- 
city, sufficient to raise its temperature, and is evolved. 
In this mode, the loss of heat which occurs from the in- 
ferior temperature in which we live, is compensated. The 
fresh supply is taken in at the lungs, and brought into use 
in the minute vessels. | 
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Of late, this theory has been brought into discredit. 
All experiments upon the capacities of bodies for heat, 
are very delicate and liable to error; and the opinions of 
Crawford on this point, with respect to the gases, have 
been denied by M. M. de la Roche and Berard, and by 
Dr. Davy, with réspect to arterial and venous blood.* 

Mr. Brodie cut off the communication between the 
brain and lungs of animals, and continued respiration arti- 
ficially.+ The usual chemical changes continued in the | 
lungs upon the blood, nevertheless the temperature of the 
animals diminished, and even more rapidly than if the 
respiration had not been continued, owing, he says, to the 
succession of cool air sent into the lungs. He therefore 
‘concludes, that animal heat depends much more upon the 
nervous energy than upon the chemical changes of the 
blood. But Le Gallois asserts, that under artificial respira- 
tion the temperature falls, if every part remain uninjured. 

Many circumstances fayor the doctrine of Crawford. 
In high temperatures we have less necessity for the evo- 
lution of heat by the chemical changes of the blood and 
air; whereas, in low temperatures, as more heat is re- 
quired to sustain the natural degree of temperature, the 
chemical changes are more necessary; accordingly, in 
very high temperatures, the arterial blood remains arterial, 
—is as florid in the veins as in the arteries, and the inspired 
air is less vitiated ; in low temperatures the venous blood 
is extremely dark, and the inspired air more vitiated.} 

Dr. Crawford states, that the chemical process of respi- 
ration may, in certain cases, be the means of cooling the 
body. If the pulmonary eualene? is In very great 


* Philos. Trans. 1814. sh Philos. Trans. 1812. 
} Crawford on Animal Heat. P. 387, sq. 
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abundance, it will carry off so much of the heat given out 
during the change of the oxygen into carbonic acid, that 
there may not be sufficient to saturate the increased capa- 
city of the arterial blood ; this.will therefore absorb heat 
from the system,'as it passes along, till its temperature 
equals that of the other parts.* 3 

The temperature is also regulated by the degree of per- 
spiration, and the momentum of the blood, &c. In pro- 
portion as more vapour transpires from the skin, will 
more heat be carried off: and as the sum of the quantity 
and velocity of blood in any part is greater, the tempera- 
ture of that part will be higher. Whether Crawford’s 
theory be correct or not, the production of animal tem- 
perature must still be as evidently a chemical process as 
changes of temperature among inanimate bodies. But 
this does not prevent it from strictly deserving the epithet 
vital, because it is regulated by the vital powers of the 
system, although through the instrumentality of chemical 
changes. If the high temperature of an inflamed part is 
owing to the increased momentum of the blood, yet this 
increased momentum is produced by the vital powers. As 
there is less vigour in old than in young persons, and in 
remote parts than in those which are near the centre of 
circulation, the momentum of the blood is less in the old 
than the young, and in parts remote than in parts near 
the heart ; hence the temperature of the old falls short of 
the temperature of the young, ‘and is stated to be in all 
persons lower in proportion to the distance of parts from 
the centre of the circulation. 
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* Lic. p. 388. t Dr. Davy. Philos. Trans. 1814. 
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174. ‘Tue functions of the skin, which affords a cover- 
ing to the body, are so extremely various, that they can- 
not all be easily described with advantage in one chapter, 
but each will far more conveniently be considered under 
that class of actions to which it belongs. 

For, inthe first place, the skin is the organ of touch, 
and will be examined in this view, under the head of 
animal functions. 

Ttis an organ of inhalation, and in this point of view 
belongs to the absorbent system, to be spoken of among 
the natural functions. 

It is lhkewise the organ of perspiration, and on this 
account related in many ways to the function of respira- 
tion, and may, we think, very properly follow it in this 
place. ; 

175. The skin consists of three membranes. The co- 
rium, internal; the cuticle, external; and the reiiculum, 
intermediate. 

176. The cuticle or epidermis,* forms the external cover- 
ing of the body, is separable into lamella,t and exposed 


* Al. Monro Primus. Oratio de Cuticula Humana. Opera. 
English edition, Edinb. 1781, 4to. p. 54, sq. 

+ Among others, consult J. Mitchell, in the Philos. Trans. Vol. 
xii. p. i, 
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1o the atmosphere, the contact of which can be borne by 
scarcely any other part, if you except the enamel of the 
teeth. For this reason, the internal cavities and the canals 
which communicate with the surface for the purpose of 
admitting air, especially the respiratory passages, and the 
whole of the alimentary canal, the tongue, the inside of 
the cheeks, the fauces, and the organ of smell, are covered 
by a fine epithelium, originating from the epidermis.* 
177. The texture of the epidermis is extremely simple, 
destitute of vessels, nerves, and of true mucous web, and 
consequently but little organized; very peculiar, how- 
ever,} remarkably strong, considering its pellucidity and 


* Abr. Kaau, Perspiratio Dicta Hippocrati, Di 7s 
Lieberkuhn, De Fabrica Villor. Intestin. Tenuium, p. 16. 
Cruikshank’s Expts. on the Insensible Perspiration, p. 5. 
Rudolph, Reisebemerkungen. T.1. p. 29, 140. 

Jens. W. Neergaard, Vergleichende Anat. der Ver aoe euge, 
p. 21, & alibi. 

+ a he very dense epidermis: of some immense animals consists of 
vertical fibres, which, in arrangement, somewhat resemble the struc- 
ture of the Boletus igniarius. Its internal surface is porous and pene- 

trated by the filaments, in appearance silken, of the subjacent corium. 
_ This is remarkably exemplified in a preparation now before me, taken 
from the skin of the balana mysticetus. ‘The human cuticle, in certain 
diseased states, exhibits the same appearance as in the Englishman 
called the Porcupine Man, who laboured under a cuticular complaint 
which he transmitted to his children and grand-children. Vide W.G. 
Tilesius’ Beschreibung und Ablildung der beiden sogenannten Stachel- 
schwein-Menschen (Porcupine Men.) Altenb. 1802. fol. 

The innumerable polyedrical papilla and horny warts which I wit- 
nessed upon every, part of the skin of these brothers, excepting the head, 
the palms of the hands, and the soles of the feet, bore some resemblance 
to the skin.of the elephant, especially about the vertex and forehead of 
the animal. oe ? 
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delicacy, so that it resists for a great length of time 
maceration, suppuration, and other modes of decay, and 
is reproduced more easily than any other of the similar 
parts. 

178. It is completely sui generis, somewhat like a horny 
lamella, and adheres to the subjacent corzum by the in- 
tervention of a mucus, and by numerous very delicate 
fibrils, which penetrate the latter.* 

The pores which Leuwenhoek imagined in it, do not 
exist; but it allows a very ready passage to caloric, car- 
bon, hydrogen, and to matters immediately composed of 
these, v.c. oil. 

179. The importance of the cuticle to organized SyS- 
tems, is demonstrated by its universality in the animal 
and vegetable kingdoms; and by its being distinctly ob- 
servable in the embryo from the third month at latest 
after conception. 

180. The mner part of the cuticle is lined by a fine 
mucous membrane, denominated from the opinion of its 
discoverer, reticulum Malpighianum, and by means of 
which chiefly the cuticle is united more firmly to the 
eorlum. + 

Its nature is mucous, it is very soluble, and, being 
thicker in Ethiopians, may be completely separated in 


/ 


Similar also are corns, and the brawny cuticle of the feet, in those 
who walk barefooted. Vide Carlisle on the Production and Nature of 
Corns in the Med. Facts and Observations. Vol. vii. p. 29. 

*~* Ww, Hunter, in the Med. Observations and Inquiries, vol. i1. p. 52, 
sq. tab. i. fig. 1, 2. The conjecture of this eminent man, that the 
fibrils excrete the perspirable matter, is, I think, improbable. 
 $ Hence I have found the Epidermis of Albinos separate easily by 
the heat of the sun; whereas in negroes, it scarcely does so on the ap- 
plication of a blister. C.F. Mitchell, I.c. p. 108. 
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them both from the corium and cuticle, and made to ap- 
pear as a true distinct membrane.* 

181. Our colour resides in it. In all persons the corium 
is white, and in almost all the cuticle white and semi- 
pellucid; in Ethiopians, indeed, alone, it inclines to grey. 
But the mucous reticulum varies after birth, with age, 
mode of life, and especially with difference of climate. 

Thus among the four varieties into which [ would 
divide the human race, in the first, which may be termed 
Caucasian, and embraces Europeans, (except the Lap- 
landers and the rest of the Finnish race,) the western 
Asiatics, and the northern Africans, it is more or less 
white. 

In the second, or Mongolian, including the rest of the 
Asiatics, (except the Malays of the peninsula beyond the 
Ganges,) the Finnish races of the north of Europe, as the 
Laplanders, &c. and the tribes of Eskimaux diffused over 
the north of America, it is yellow, or resembling box 
wood. 

In the third, the Ethiopian, to which the remainder 
of the Africans} belong, it is of a dawny or jet black. 

In the fourth, or American, comprehending all the 


* B.S. Albinus De sede & Causa Coloris Althiopum et-Ceteror. 
Hominum. Lugd. Batav. 1737, 4to. fig. 1. 

Sam. Th. Soemmerring Uler die hirperl. Verschiedenh. des Negers 
vom Europécr. Ed. 2. p. 46. sq. 

Some even of the moderns have assigned many lamine, and even 
different kinds of laminz, to the reticulum ; as Lieutaud in his Essais 
Anatomiques, p. 103. ed. 1766; and Cruikshank, |. c. p. 43, 99. 

Others make it organic. Vide Mich. Skjelderup, |.c. p. 93. 

+ Jo. Nic. Pechlin, De Halitu et Colore ithiopum, qui Vulgo et 
Nigrite. L. Kilon. 1677, 8vo. Camper's oration on the sane subject 
will be found in his k/einer Schriften, Vol. i. P. 1. p. 24—-49). 
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Americans, excepting the Eskimaux, it is almost copper 
coloured, of a dark orange or ferruginous hue. 

In the fifth, or Malaic, in which I include the inhabi- 
tants of all the islands in the Pacific Ocean, and of the 
Philippine and Sunda, and those of the peninsula of Ma- 
laya, it is more or less tawny, between the hue of fresh 
mahogany and that of cloves or chesnuts. 

All these shades of colour, as well as the other charac- 
teristics of nations and individuals, run so insensibly into 
one another, that all division and classification of them 
must be more or less arbitrary. 

182. The essential cause of the colour of the Malpighian 
mucus, is, if we mistake not, the proportion of carbon 
which is excreted together with hydrogen from the co- 
rium; and in dark nations being very copious, is precipi- 
tated upon the mucus and combined with it.* 

183. ‘The corium, which is covered by the reticulum 
and epidermis, is a membrane, investing the whole body 
and defining its surface ; tough; very extensible ; of dif- 
ferent degrees of thickness; every where closely united, 
and, as it were, interwoven with the mucous tela, espe- 
cially externally, but more loosely on its internal surface, 
in which, excepting in certain parts, we generally dis- 
cover fat. 

184. Besides nerves and absorbents, innumerable blood 


* J have given this opinion at some length in my work, De Gen. 
_ Human. Varietate Nativa, p. 122, sq. ed. 3. Some eminent chemists 
accord with me, among whom suffice it to mention. the celebrated 
Davy, in the Journals of the Royal Institution, vol. ii. p. 30. ** In the 
rete mucosum of the African, the carbon becomes the predominant 
principle ; hence the blackness of the negro.” W.B. Johnson, 1. c. 
vol. ii. p. 220. 
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vessels of which we shall speak hereafter, penetrate to its 
external surface, upon which they are shewn, by minute 
injection, to form very close and delicate net works. 

185. A vast number of sebaceous follicles also are dis- 
persed throughout it, which diffuse over the skin an oil,* 
thin, limpid, and not easily drying,} altogether distinet 
from the common sweat, and from that which possesses 
an odor resembling the odor of goats, and is peculiar to 
certain parts only. 

186. Lastly, almost every part of the corium is beset 
with various kinds of hairs,t chiefly short and delicate, 
more or less downy, and found nearly every where but 
on the palpebre, penis, the palms of the hand, and the 
soles of the feet. In some parts, they are long and des- 
tined for peculiar purposes; such are the capillamentum, 
the eye-brows, the eye-lashes, the vibrisse, mustachios, 
beard, and the hair of the arm-pits and pudenda. 

187. Man is, generally speaking, less hairy than most 
other mammalia. But, in this respect, nations differ. 
For, not to mention those nations who to this day care- 
fully pluck out their beard or the hair in other parts, 
others appear naturally destitute of hair; v.c. the Tun- 
euses.and Burats; on the other hand, creditable travellers 
assert, that some inhabitants of the islands in the Pacific 
and Indian Ocean, are remarkably hairy.§ 


* Chr. Gottl Ludwig, De Humore Cutem Inungente. Lips. 
1748, 4to. 

+ Lyonet, Lettre a M. Le Ca. p. 12. 

t Jo. Ph. Withoff,- De pilo Humano, Duisb. 1750, 4to. Compare 
the Commentar. Societ. Scient. Golting. Vol. ii. 

Job. Baster, Verhandel. der Maatsch. te Haarlem, 'T. xiv. p. 382. 

§ De Generis Human. Variet. Nativ. p. 29. 
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188. Nor is there less variety in the length, flexibility, 
colour, and disposition to curl, both in each class of men 
enumerated above (181), and in individuals, especially the 
Caucasians; v.c. the hair of the head in the Caucasian 
variety is rather dingy, or of a nut brown, inclined on one 
hand to yellow, on the other to black; in the Mon- 
golian and American, it is black, stiffer, straight, and 
“more sparing; in the Malay, black, soft, curling, thick, 
and abundant; in the Ethiopians, black and woolly ; in 
individuals, especially of the Caucasian variety, there are 
sreat differences, but chiefly in respect to temperament, 
which is found intimately and invariably connected with 
the colour, abundance, disposition to curl, &c. of the 
hair;* and there also exists a remarkable correspondence 
between the colour of the hair and of the iris. 

189. The direction of the hairs is peculiar in certain 
parts, v. c. spiral on the summit of the head, diverging 
upwards on the pubes, on the exterior of thé arm, as is 
commonly seen in some anthropomorphous apés, (v. c. in 
the satyr and troglodys,) running in two opposite direc- 
tions towards the elbow, i.e. downwards from the shoulder, 
upwards from the wrist ; to say nothing of the eye-lashes 
and eye-brows. : 

190. The hairs originate from the inner surface of the 
eorlum, which abounds in fat. They adhere to it pretty 
firmly, by a curious bulb, consisting of a double invo- 


 * Galen, Ars Medicinalis, p. 211—235. M. Ant. Ulm, Uterus 
Muliebris, p. 128, et alibi. Lavater, Fragmente, T. iv. p. 112. 

+ I suspect that the bulb is intended for support rather than for 
nourishinent, from this circumstance, that the locks of hairs some- 
times found in melicera and steatomata of the omentum and ovarium, 
some of which I have now before me, are usually destitute of bulbs, 
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Jucrum;* the exterior vascular and oval, the interior 
cylindrical, apparently continuous with the epidermis,+ 
and sheathing the elastic filaments of which the hair is 
composed, and which are generally from five to ten in 
each. 

191. The hairs are almost incorruptible, and always 
anointed by an oily halitus, Of all parts they appear 
most truly electrical. They are very easily nourished, and 
even reproduced, unless where the skin is diseased. 

192. Besides the functions ascribed to the integuments 
in the former Section, must be enumerated their excretory 
power, by which foreign and injurious matters are elimi- 
nated from the mass of fluids. 

This is exemplified in the miasmata of exanthematic” 
diseases, in the smell of the skin after eating garlick 
musk, &c. in sweat and similar phenomena. : 

193. What is most worthy our attention, is the tran- - 
spiration of an aeriform fluid, denominated, after the very 
acute philosopher who first applied himself professedly to 
investigate its importance, the perspirabile Sanctorianum,§ 
and similar to what is expired from the lungs.|| It like- 
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because they are not fixed, but lie naked in the honey-like fatty 
matter. 

* Duverney, Ouvres Anatomiques, Vol. 1. Tab. xvi. fig. 7, 9-14. 
Tab. xvij. fig. 3, sq. . . 

¢ B.S. Albinus, Annotat. Academ. L. vj. Tab. 1ij. fig. 45. 

t Hence the danger of contagion from hairs, to which miasmata very 
tenaciously adhere for a great length of time. Vide Cartwright’s 
Journal of Transactions on the Coast of Latrador, vol. i. p. 273. 
vol. ii. p. 424. 

§ Ars Sanctor. Sanctorit, De Statica Medicina Aphortsmor. section- 
ibus vy. Comprehensa. Venet. 1634, 1620. a 

| C. de Milly and Lavoisier, Memoires ? Acad. des Sc, de Paris, 
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wise is composed of various proportions of carbon,* nitro- 
gen, and hydrogen,+ precipitates lime from its solution, 
and is unfit to support either flame or respiration. 

194. The sweat, which seldom occurs spontaneously 
during health and rest, unless ina high temperature, ap- 
pears to arise from the perspirable matter of Sanctorius’ 
being too much increased in quantity by the excited 
action of the cutaneous vessels, and from its hydrogen 
uniting with the oxygen of. the atmosphere and assuming 
the liquid form. 

195. Upon the same hydrogen, variously modified by the 
accession of other elements and constituents, would seem to 
depend the natural and peculiar odor perceived in the pers- 
piration and sweat of certain nations and individuals. 

196. The quantity of matter perspired from the inte- 
guments which, in a well grown adult, are equal to 15 
square feet, cannot be accurately estimated, but is pro- 
bably about two pounds in 24 hours.§ (A) 


1777, p. 221, sq. 360, sq. J. Ingenhouz, Lxpts. upon Vegetables. 
Lond. 1779, 8vo. p. 132, sq. J. H. Voight, Versuch einer neuen Theo- 
rie des Fevers, p. 157, sq. 

* W. Basche, on the Morbid Effects of Carbonic Acid Guz, on 
Healthy Animals. Philadel. 1794, 8vo. p. 46. 

7 Abernethy, |. ¢. 

} Fr. L. Andr. Koeler, De Odore per Cutem spirante in statu 
sano ac morloso, Gotting. 1794, 4to. 

§ The baiance employed by Sanctorius, to estimate the loss of per- 
spired matter, is described in his Comm. in Primam Fen Primi L. 
Canon. Avicenne, Venet. 1646, 4to. p- 781. 

Another much more simple and better adapted for the purpose, is 
described by Jo. Andr. Segner, de Libra, quad suit guisque corporis 
pondus explorare posset, Gotting. 1740, 4to. J. Ac Klindworth, an 
excellent Gottingen instrument-maker, at my instigation, altered this, 
and rendered it more convenient and accurate. 
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‘ ’ NOTES. 

(A) The functions of the skin are but imperfectly 
known. Besides forming a watery secretion (193, sq.)* 
and producing changes similay to those which occur in the 
‘lungs (171), it is believed by some to be an organ of 
absorption, while others deny that absorption ever takes 
place unless friction is employed, or the cuticle abraded. 
Dr. ‘Currie’s patient labouring under dysphagia seated 
in the cesophagus, always found his thirst relieved by 
bathing, but never acquired the least additional weight. 
“Dr. Gerard’s diabetic patient weighed no more after cold 
or warm bathing than previously.§ Seguin found no 
mercurial effects from bathing a person in a mercurial 
solution, provided the cuticle remained entire; they oc- 
curred, however, when the cuticle was abraded.| 

But these are no proofs that water was not absorbed, 
because the persons immersed did not lose in weight, 
which they would have done if not immersed, owing to 
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* Lavoisier and Seguin (Memoires de 0 Academie des Sciences, 
1790, p. 610) inclosed the body in a silk bag varnished with elastic 
eum, having a small opening carefully cemented around the mouth, so 
that by weighing the body previously and subsequently to the experi- 
ment, they were able to ascertain exactly what had been lost by vapour, 
and by subtracting from this loss the weight of the perspired contents of 
the bag, they also ascertained how much of this had passed off by the 
lungs. From repeated trials they found the mean pulmonary discharge 
in twenty-four hours amounted to 15 oz. and the cutaneous to I lb. 
14.0z. The quantity of carbon separated by the lungs ought however 
to have been taken into the account. If it amounts to 11 0z. in twenty- 
four, which J cannot believe it does, there willbe but 4 0z. of pul- 
monary exhalation. : 

+ Cruikshanks on Jnsensible Perspiration, and Ellis’s Further en- | 
guiry on the Changes produced in Atmospheric Air, &c. 

{ Medical Reports, &c. § Rollo On Diabetes. 

| La Médicine eclairée, &c. T. 3. 
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the pulmonary and cutaneous exhalation ; this therefore 
must have been counterbalanced by absorption some- 
where, and no shadow of proof can be urged against its 
occurrence by the skin, as Dr. Kellie remarks in his excel- 
lent paper on the functions of the skin.* Seguin too found 
two grains of the mercurial salt disappear in an hour from 
the solution when of the temperature of 18° Reaumur. 

, There is every reason to believe the occurrence of ‘cu- 
taneous absorption independently of friction or abrasion of 
the cuticle. First, the existence of absorbents all over 
the surface cannot be intended for use merely when fric- 
tion is employed or the cuticle abraded. Secondly, we 
have many facets which prove absorption without these 
circumstances, either by the skin or lungs or both, while 
no reason ean be given why they should be attributed 
solely to the lungs. A boy at Newmarket who had been 
greatly reduced before a race, was found to have gained 
50 oz. in weight during an hour, in which time’he had 
half a glass only of wine-+ Dr. Home after being fa- 
tigued and going to bed supperless, gained 20z. in weight 
before seven in the morning.} In three diabetic patients 
of Dr. Bardsley’s, the amount of the urine exceeded that 
of the ingesta, and the body even increased in weight, 
and in one of the instances as much as 17 |bs.t Dr. 
Currie allows that in his patient, “The epesta exceeded 
the ingesta im a proportion much greater than the waste 
of his body will explain.” Similar facts are’ recorded: by 
De Haen, Haller, &c. The same patients’ urine too 
after the daily use of the bath, flowed more abundantly 


and became less pungent. 


* -Kdinburgh Med. and Surg. Jaurnal, vol. i. 
t+ Watson's Chemical Essays, iii. 101. 

{ Medical Facts and Experiments. 
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OF THE FUNCTIONS OF THE NERVOUS SYSTEM IN 
GENERAL. 


197. Wer now come to the other class of functions 
termed animal (83 L.), by which the body and mind are 
connected. They have obtained their name from existing 
in animal systems only, and from enjoying a greater range 
of operation than those properly denominated vital. 

198. The principal organs of these functions are the 
brain, medulla spinalis, and the nerves, the greater part 
of which originate from these sources.* They may be 
properly referred to two classes, sensorial and nervous : 
the former comprehending all excepting the nerves and 
their immediate origin,—all that serves more directly as 
the connection between the office of the nerves and the 
faculties of the mind. | 

~ 199. Upon this division rests the beautiful observation 
of the illustrious Sommerring,+ respecting the correspond- 
ence between the relative size of each class with the fa- 
culties of the mind,—That the smaller the nerves are, 
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* Fustachii, tab. xviii. fig. 2. ;, 

+ Diss. de basi eucephali. Gotting. 1778, 4to. p. 17. Also his 
work, already quoted, upon the anatomy of the negro, 59, sq. 

J. Gotter. Ebel’s Olservationes neurologic ex anatome comparata, 
Traj. ad. Viadr. 1788, 8vo. 
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compared with the sensorial class, the greater is the deve. 
lopement of the mental faculties. In this sense, man has 
the largest brain of all animated beings,—if its bulk be 
compared with that of the nerves arising from it; but by 
no means, if its weight be compared with that of the 
whole body. 

200. Besides the bony cranium, a threefold covering is 
afforded to the brain,* viz. the dura and pia mater, and 
between these two, the tunica arachnoidea. 

201. The dura mater,} which lines the inside of the 
cranium, like a periosteum, forms various processes. By 
the falx it divides the hemispheres of the cerebrum and 
cerebellum; by the tentorium{ it supports the posterior 
lobes of the cerebrum, and prevents their pressure upon 
the subjacent cerebellum. 

In its various duplicatures it contains and supports the 
venous sinuses,§ and prevents their pressure. These re- 
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+ J. Ladiniral’s Icones dure matris in concava et convexa superficie 
vise. Amst. 1738, fase. i. i. 4to. 

+ In the skulls of some inammalia, a remarkable lamina of bone pe- 
netrates a duplicature of the tentorium, and supports it. Cheselden 
(Anat. of the Bones, c. 8.) supposes this bony tentorium to exist in 
fere only; but it is found in the equine genus, the cercopithecus panis- 
cus, the delphinus phoccena, &c. Its use is uncertain: that which is 
generally ascribed to it (for instance, by Laur, Nihell de cerebro. Edinb. 
1780, p. 4) of supporting the cerebellum in those mammalia which leap 
considerably, is improbable, because we find it in animals also of slow 
motion, as the bear, and not in the ibex, which moves with the great- 
est velocity. 
~ § Vieussen’s. Newrograph. universal. tab. xvii. fig. 1. 

Duverney’s Giuvres anatom, vol. i. tab. iv. 
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ceive the blood returning from the brain to the heart, the 
proportion. of which to the rest of the blood, Zinn long 
ago very truly remarked, has been over-rated by physio-. 
logists. | 

202. Next to the dura mater lies the arachnoid, so 
named from its thinness. Its use is not exactly known ; 
it is destitute of blood-vessels (5), and extended like the 
dura mater merely over the substance of the brain, with- 
out following the course of its furrows and promimences. 
(A) , 

203. On the contrary, the membrane called pia mater 
by the ancients, closely follows the cortical substance of 
the brain,* and possesses innumerable blood-vessels, 
which penetrate into the latter. Hence, if a portion of 
this membrane is detached, we find the external surface 
very smooth, while the internal is mf and resembles 
the roots of moss. 

204. The cerebrum and cerebellum are composed of - 
various parts, differing in texture and figure, but unknown 
in their uses. The most remarkable are the four ventri- 
cles,f in the two anterior and fourth of which is found 
the choroid plexus, of whose function we are ignorant.§ 


~ Haller's econes anag, fase. i. tab. vi. 

Walter De morbis peritonei e& apoplexia. Berol. 1785, 4to. tab. 
iii, iv. . 

Vieq. d'Azyr's Planches Anatomigues, xxxii, et xxsv. 

* Ruyschii Respons. ad ep, problemat. nouam. Amst. 1670, tab. x. 

¢ B.S. Albini Annot. acad. L. 1, tab, it. fig. 1. 5. | 

} S. Th. Sémmerring éber das Organ der Seele. Regiom. 1796, 
4to, tab. i. ii. 

§ The importance of this. plexus.is shewn in the dissection of maniaes, 
in whom it alone is very frequently found diseased. | 
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205. The substance of the brain is twofold: the one. 
called cineritious or cortical, though not always situated 
exteriorly; the other white or medullary.. Between: the 
two, Sommerring * has detected a third substance, most 
conspicuous in the arbor vite of the cerebellum, and the. 
posterior lobes of the cerebrum. 

_ 206. The proportion of the cineritious + to the cortigal 
substance, decreases as age advances; being greater in 
children, less in adults. It is almost wholly composed of 
very fine vessels, both sanguiferous { and colourless (92), 
of which some few penetrate into the medullary sub- 
stance :§ thelatter is composed, in addition to, these vessels 
and a fine cellular substance, of a pultaceous parenchyma, 
which, if examined with glasses, exhibits no regular 
-structure,|| and, upon chemical analysis, affords a peculiar 


matter, in some measure resembling albumen. 

207. The brain, after birth, undergoes a constant and 
gentle motion,** correspondent with respiration; so. that, 
ol veces beatae Se nT es eeclain xk  a del Baalal le i 

* De basi encephali, p. 13. 

Compare Gennari De peculiari. structura cerelri. Parme, 1782, 
Syo. tab. ii. iil, 

+ Malpighi De cerebri cortice c. rel. de viscerum structura Lxercit. 
Lond. 1699, 12mo. 

Ruysch, De cerebri cortical substantia. ep. problemat. xii. Amst. 
1699, 4to. . 

Chr. Frid; Ludwig De.cinerea cerebri substantia. Lips, 1799, 4to. 

t Sémmerring De habitu vasorum cerebri in Denkschriften der Acad. 
der Wiss. zu Miinchen. 1808, tab. i. 

§ B.S. Albini Annat. Acad. L. 1. tab. iu. fig. 4. 5. 

(| Consult. Metzger’s Animadversiones ad: doctrinam nervorum. Re- 
giomont. 1783, 4to. 

** T. Dan. Schlichting first accurately deseribed this phenomenon in 
the Commere. litter, Norie. 1744, p. 409, sq. and more. largely in the 
Mém. presentés.a l’ Aead. des Sc. de Paris, T. 1. p. 113. 
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when the lungs shrink in expiration, the brain rises a 
little, but when the chest expands, it again subsides.* 
208. The spinal marrow is continuous with the brain, 
and may be said either to spring from the brain, as from a 
root, or, on the contrary, to terminate in it, and grow 
into its substance.t Contained in the flexible canal of 
the vertebra, it is enveloped by the same membranes as 


Haller discovered the cause of it by numerous dissections of living 
animals. See his pupil, J. Dit. Wolstorf’s Experimenta circa motum 
cerelri, cerebellt, &c. Gotting. 1753. 

Consult also after F. de la Mure, Larry’s Dissertations on the same 
point in the Mem. Presentés, 'T. iil. p. 277, sq. 344, sq. Also Portal 
on a similar motion, observable in the spinal marrow. Mém. de la 
Nature de plusieurs Maladies. 'T. ii. p. 81. 

* T once enjoyed an opportunity of very distinctly observing this 
motion and making some experiments with respect to it, in a young 
man eighteen years of age. When not five years old, he had fallen 
from an eminence and fractured the frontal bone on the left side of the 
coronal suture: since which time, there had been an immense hiatus, 
covered by merely a soft cicatrix and the common integuments. The 
hiatus formed a hollow, deeper during sleep, and varying according to 
the state of respiration: very deepif he retained his breath; much more 
shallow, and even converted into a swelling, by a long continued ex- 
piration. At the bottom of the hollow, I observed a pulsation synchro- 
nous with the pulsation of the arterial system, such as deceived Petrio- 
lus, Wandellus and other adversaries of Haller, confounding it with 
that which depends upon respiration.—I may add, that this wound on 
the left side of the head, had rendered the righ¢ arm and leg paralytic. 

+J.J. Huber De medulla spinali. Gotting. 1741, 4to. The plate 
is to be found among Haller’s fascic. i. tab. it, 

Haller’s own plates of the same part are in the same fasciculus, vii, 
tab. iv. v. 

Monro (filius) On the Nervous System, tab. x. fig. 1. 

} Consult the Anatomie et Physiologie du systeme Nerveux, &c. 
par F. J. Gallet G. Spurzheim. T.1. Paris, 1810, 4to. 
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the brain : its substance is also twofold, but the medullary 
is exterior to the cineritious. 

209. From these two sources,—the brain and spinal 
marrow, arises the greater part of those chords, which are 
more or less white and soft, chiefly composed of cellular 
canals containing nervous medulla,* and distributed 
throughout nearly all the soft parts: some nerves, how- 
ever, may be more properly considered as uniting with 
the brain and spinal marrow, than springing from them. 

210. After the numerous experimentst made by 
Haller and other very careful observers, we are cer- 
tain, from minute anatomical examination, that many 
of the similar parts do not exhibit any true vestige of 
nerves ; and from surgical observations,§ and dissections 


* Reil De Structura Nervorum, Hal. 1796, fol. 

Osiander in the Comm. Soc. Reg. sc. Gotting. T. xvi. 

+ Rob. Martin’s oration De Proprietatibus Nervorum General- 
toribus, prefixed to his Instit. Neuroligica. 

} Haller on the sensible parts of the body in the Comment. Soc. sc. 
Gotting. T. i. and his discourse upon them in the Nov. Comment. 
Gotting, T. iti. 

Petre Castell’s Experim. guibus constitit varias h. c. partes sentiendi 
Jaculiate carere. Gotting. 1753, 4to. And three entire collections on 
the controversies excited by the Gottingen publications throughout 
Europe. 

Sul? insensibilita e irritabilita, dissertazioni transportate da J.G. 
V. Petrini. Rom. 1755, 4to. 

Sulla insensitiva ed irritabilita Halleriana opuscolt raccolti da G. B. 
Fabri. Bonon. 1757—59, iv. vol. 4to. And that which Haller 
himself published under the title of Mémoires sur la Nature sensible et 
trritable des Parties du corps humain. Lausanne, 1756—5Q iv. vol, 
12mo. 

§ In the great variety and even contradiction of opinion, which, as 
we shall presently mention, exists in respect to the feeling of tendons 
and other parts when iajured, I have always considered negative argu- 
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of living animals,* that they do not evince the least sign 
of feeling. 

Such are the cellular substance, the epidermis, and 
reticulum mucosum, the hairs and nails. 

The cartilages, bones, periosteum, and marrow. 

The tendons, aponeuroses, and ligaments. 

Most extended internal membranes, as the dura mater 


and arachnoid; the pleura, mediastinum, and pericar-. 


dium; the peritonzum; also the cornea, &e. 

The greater part of the absorbent system, especially the 
thoracic duct. 

Lastly, the secundines and umbilical chord. (B) 
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ments of more weight than positive, because nothing is more fallacious 
than the ideas of patients as to the seat of internal pains. ‘Tosay 
nothing of cases where amputated. parts appear to the patient as still in 
possession of feeling, it is well known that some have felt a fixed pain 
for a great length of time, in parts where after death nothing uncom- 
mon was observable ; and that, on the other hand, in chronic diseases, 
pain is sometimes not felt in the diseased. part, but in another which is 
healthy and perhaps very remote. 

We may in this way much more easily explain syphilitic pains, for 
instance, referred to the bones, than so many contradictory experi- 
ments, in which I have seen the medulla roughly handled without 
causing the least uneasiness. 

* T am-every day more convinced that much caution and practice 
and repetition of the same experiment, in many different kinds of ani- 
mals, are necessary in establishing the laws of physiology from dis+ 
sections of living animals. To adduce. the example of the supposed 
feeling of the medulla, I have found different results in, many mame 
malia and birds. Many allowed the medulla to be destroyed without 
evincing any symptom of pain; others were convulsed, and cried out. 
on the approach of the instrument. The latter might be agitated from 
the dread of fresh torment, on seeing the knife; and the former, having 
suffered great torture, might have been insensible to the less violent, 
irritation of the medulla, although it, were endowed with nerves, 
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211. The ultimate origin of most nerves from the brain 
cannot be detected. A question is agitated even at the 
present day, whether the nerves of each side arise from 
the corresponding or the opposite portion of the brain.* 
_ The latter opinion is countenanced by certain pathological 
phenomena,} and the decussation of fibres in the medulla 
oblongata t and conjunction of the optic nerves.§ (C) 

212. A. continuation, of the pia mater follows the me- 
dulla of the nerves at their commencement,|| in such a 
way, as to unite very delicately with the vascular cortex.** 
But as soon as they have quitted the brain or medulla 
spinalis, their structure becomes peculiar, different from 
all the other. similar parts. They form transverse folds 
more or less oblique and angular, long since described by 
P. P. Mollinelli,¢-+ who not inaptly compared them. to 


* Lassus has diligently collected the different opinions of writers on 
this point. Sur les découvertes faites en Anatomie. p. 299, sq. 

+ Compare Mein. Sim. De Pui De homine dewxtro et sinistro. L. ‘Bs 
1780, 8yo. p, 107, sq. 

$ v. Gall and Spurzheim, and Osiander. ll. ec. 

§ Sémmerring in the Hessischen Beytriigen zur Gelehrsamkeit. P. i. 
et iv. 

F. N, Nothig. (pres. Sémiperring) De decussatione nervorum optic. 
Mogunt. 1786, 8vo. 

J.F. Ackermann in the Biblioth. Medica, which I published, vol. 
lil. p. 337. 706. 

Hor. Caldant, Opuseule Anat. Patav. 1803, 4to. p. 111. 

J. and C. Wenzel. Prudromus eines Werkes ber das Hirn. pe dL 

|| Consult Pfeffinger De structura Nervorum. Argent. 1782, 4te. 

** Wm. Battie De Principiis Animalibus. p. 126. 

tt Comment. Institut Bonoinens. T. iti. 1755, p. 282, sq. fig. 1, 2. 

The observation of Mollinelli has been abundantly confirmed and 
further. illustrated by Felix Fontana and Al. Monro: the latter in his 
work so often quoted, and the former in nis treatise Sur Je Vénin de la 
Vipere. Flor. 1781, 4to. val. ti. 
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the ruge of earth-worms, or the rings of the aspera 
arteria. 3 
213. The nerves, especially those which are remark- 
able, for instance, the intercostals and par vagum, are 
every-where distinguished by ganglia, or nodules of a 
compact structure and reddish ash colour, but with whose 
functions we are scarcely acquainted. I am most inclined 
to believe with Zinn,* that they unite more intimately the 


nervous filaments which meet in them from various direc-. 


tions; so that each fibre passing out, is composed of a 
portion of every fibre that has entered in. 


Nearly the same holds good with respect to the plex- — 


uses, which are produced by the union and reticulated 
anastomoses of different nerves, and by a similar contex- 
ture of filaments into which the nerves are split. 

214. The ganglia and plexuses are most abundantly 
bestowed. upon the spinal and intercostal or sympathetic 
nerve. The latter, united by a few delicate filaments 
only with the rest of the nervous system, constitutes a 
peculiar system, chiefly belonging to the involuntary 
functions. For this reason, Bichat, viewing it as pre- 
siding over organic life, distinguished it from the other 
-neryes belonging to animal life, to use his own language.t 


* Mém, de l’ Acad. des Sc. de Berlin. Vol. ix. 1753. 

+ Consult among others who treat professedly of the ganglia, J. John- 
stone in the Med. Essays and Olserv. Evesham, 1795, 8vo. 

J. Gottl. Haase’s Dissertation. Leips. 1772, 4to. 

T. Caverhill’s Treatise on Ganglions. Lond. 1772, 8vo. 

Ant. Scarpa’s Anatom. Annotat. L.1. De nervor. RS et Plex- 
ubus. Matin. 1799, 4to. 

G. Prochaska De structura nervorum. —Vindob. 1780, 8vo. Al. 
Monro 1.-c. 


{ See Reil in the Archiv fiir Physiologie, T. vii. p. 189. 
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215. The terminations of the nerves are no less con- 
cealed from us than their origins. Excepting a few, 
which spread out in the form of membranes, as the optic 
nerve, which becomes the retina; the portis mollis of the 
seventh pair, which forms a zone in the spiral lamina of 
the cochlea ; the ultimate filaments of the rest penetrating 
into the viscera, muscles, corium, &c. are so intimately — 
blended with the substance of these parts as to elude ob- 
servation. 

216. The parts just described, viz. the sensorium and 
the nerves originating in it and distributed throughout 
the body, constitute that system which, during life, is the 
bond of union between the body and the mind. 

217. That the mind is closely connected with the brain, 
as the material condition 6f mental phenomena, is de- 
monstrated, to omit such arguments as the immediate 
_ connection between the brain and the organs of sense, by 
our consciousness and by the mental disturbances which 
ensue upon affections of the brain. (D) . 

218. The singular situation and form before alluded to, 
of certain parts of the brain, and likewise some patholo- 
gical phenomena, have induced physiologists to suppose 
certain parts, in particular, the seat of the soul. Some 
have fixed upon the pineal gland,* others the corpus 


+ The Cartesian hypothesis appeared to receive some weight from 
the dissection of maniacs, in whom the pineal gland was found full of 
calcareous substances. But more careful observation shewed, that, 
after the twelfth year, it was generally filled with a pearly sand, in 
the healthiest persons, though very seldom in animals. Sdémmerring 
de lapillis vel prope vel infra gland. pin. sitis, s. de acervulo cerebri. 
Mogunt. 1785, 8vo. 
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callosum,* the pons varolii, the medulla oblongata, the 
corpora striata, and the water of the ventricles, which 
washes against the origin of some nerves. Others not 
contented with one spot, have assigned particular parts 
of the brain for individual faculties and propensities. (E) 

219. The energy of the whole nervous system does not 
depend solely upon the brain. The spinal marrow, and 
even the nerves, are possessed of their own powers, which 
are sufficient to produce contractions iu the muscles. 
These powers are probably supported by the vascular cor- 
tex of these parts, (212). In man, the powers proper to 
the nerves are less, and those depending upon the brain 
ereater, than in animals, especially the cold-blooded. 

220. The office of the whole nervous system is twofold. 
To excite motion in other parts, especially in the volun- 
tary muscles, of which we shall hereafter speak at large ; 
and to convey impressions made upon the organs of sense 
to the brain, and there to'‘excite perception; or by means 
of sympathies (56), to give occasion to yeaction. 

221. Experiment and observation put these functions 
of the nervous system beyond the reach of controversy. 
To unfold the nature of these functions is difficult in- 
deed. (F) 

222. Most opinions on this subject may be divided into 
two classes. ‘The one class regards the action of the ner- 
vous system as consisting in an oscillatory motion. The 
other ascribes it to the motion of a certain fluid, whose 
nature is a matter of dispute; by some called animal spi- 


* The prerogative of this part was ably refuted by Zinn. Eap. 
circa corpus callosum, cerebellum, duram meningem, in vivis antma- 
Libus instit. Gott. 1749, 4to. 
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rits,* and supposed to run in vessels ; by others a matter 
analogous to fire, to light, a peculiar ether, oxygen, elec- 
tricity, or magnetisin. 

223. Although I would by no means assent to either of 
these opinions, [ may be allowed to observe, that most ar- 
guments brought by one party against the hypothesis of 
the other, must necessarily be rude in proportion to the 
‘subtlety of the oscillations (if such exist) of the nerves or 
the nervous fluid. 

224. These two hypotheses may, perhaps, be united, 
by supposing a nervous fluid thrown into oscillatory vi- 
brations by the action of stimulants. 

225. The analogy between the structure of the brain 
and some secreting organs, favours the belief of the ex- 
‘istence of a nervous fluid. But tubes and canals are evi- 
dently no more requisite for its conveyance, than they are 
requisite in bibulous paper or any other matter employed 
for filtering. , 

The opinion receives much weight from the resemblance 
of the action of the nerves to the phenomena produced 
by the series of a galvanic apparatus and by the common 
electrical machine,} in a living animal, or in parts not 
~ quite deprived of vitality. ‘These phenomena in fact long 
ago induced some physiologists to compare the nervous 


to the electric fluid. The singular and undeniable effects 


* See Michelitz’s Scerutinium Hypotheséos Spirituum Animalium. 
Prag. 1782, 8vo. 

T Fr. Al. Von Humboldt, aber die gereizte Muskel und Nerven 
fafer. Posen. 1797, ii vol. 8vo. | | 

J.W. Ritter, Beweis dass ein bestindiger Galvanismus den Les 
Lensprocess im Thierreiche begleite. Vinar. 1798, 8vo. 
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attributed to animal magnetism,* as well as other pheno- 
mena which have given rise to the belief of a kind of 
sentient atmosphere surrounding the nerves, agree very 
well with the same hypothesis. 

226. If we regard the oscillation of the nerves, not as 
similar to that which occurs in tense chords, but of such 
a description as may be conceived to occur in the soft pulp 
of the brain, we shall find many physiological phenomena 
exactly corresponding with the supposition. 

It is demonstrated that hearing depends upon an oscil- 
lation. 

In vision also it peauatls occurs, although not to the 
extent imagined by Euler. 

The penetration of Hartley { in following up the con-— 
jectures of the Great Newton,§ has rendered it so pro- 
bable, that the action of the other senses is not very dis- 
similar from this oscillatory motion, that on the same 
supposition he very ingeniously explains, principally 
by means of the vapour of the ventricles (called by him 
the denser ether)|| first, the association of ideas, and 
again by the assistance of this, most of the functions of 
the animal faculties. (G) | 


* J, Heineken, Ideen u. Beolachtungen den thierischen Mugne- 
tismus betressend. Brem. 1800, 8vo. 

+ vy. Humboldt and Heineken. ll. cc. 

t Dav. Hartley's Observat. on Man, his Frame, his Diity; and has 
Expectations. Lond. 1749, 8vo. vol. 1. p. 44. 

§ Queries at the end of his Optics, Qu. 23, p. 355, Lond. 1789, 8vo. 

|| Er. Darwin has carried these opinions of Hartley still farther. 
Loonomia, T. 1. 
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NOTES. 
(A) The Pia Mater and Tunica Arachnoides were 


considered as the same, till the Anatomical Society of 


Amsterdam ‘confirmed, in 1665, the doubts which were 
arising on the subject, and Van Horne demonstrated both 
membranes distinctly to his pupils. The Dura Mater cor- 
responds with the fibrous membranes, the Pia Mater with 
the cellular, and the Tunica Arachnoides with the serous. 
The latter is, in nature, office, and diseases, exactly like 
the serous; a close sac, affording as the peritoneum does 
to the abdominal viscera, a double covering to the brain 
and spinal marrow and the nerves before their departure 
through the foramina of the Dura Mater, and lining the 
ventricles; insulating the organs on which it lies, and 
affording them great facility of movement, and liable to 
all the morbid affections of serous membranes.* “ 

(B) Although no nerves can be discovered in these 
parts, and although in common they have no feeling, yet 
that they have in a lower degree, what in a higher is 
called feeling, is shewn by the extreme sensibility which 
they acquire when inflamed, as they nearly all frequently 
are. 

(C) Gall and Spurzheim have shewn that the nerves 
.and spinal marrow do not arise from the brain, but only 
communicate with it: for where the brain is absent, the 
acephalous foetus equally possesses them, and neither 
the cerebral nerves nor the spinal marrow are in propor- 
tion to each other, in the various species of the animal 
kingdom, nor. the spinal nerves to the spinal marrow: 


et ee eS 


* Bichat’s Traité des Membranes. 
K 
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They have also shewn that, besides the numerous com- 
munications of the whole’ nervous system, the two sides 
of the cerebrum, cerebellum, and spinal marrow, are united 
by commissures, and that the fibres of the anterior 
pyramidal eminences decussate each other, forming an 
exception to the rule observed in every other part of the 
brain, of the nervous fibres destined to each side of the 
body, running on the same side of the brain; and they 
hence explain why injuries of one side of the brain some- 
times influence the same, sometimes the opposite side of 
the body. It is to be hoped, that morbid dissection will 
ascertain the correctness of their explanation.”* 

(D) See Sect. vi. Note A, near the end, and Sect. 44, 
Note E, near the beginning. 

(E) Gall and Spurzheim maintain, that the fore part 
of the brain is subservient to intellect, the middle to sen- 
timents, and the back part to propensities, and point out 
particular spots in each of their divisions for particular 
faculties, &c. and assert that the size of each spot, and 
of the corresponding part of the cranium, shew the 
strength of the faculty. I refer the English reader to 


Dr. Spurzheim’s well known work for full information. 

It must be allowed, that their enumeration of faculties 
and organs may and probably is, very imperfect and in- 
correct, that infinitely more remains to be done, that 
many of Dr. Spurzheim’s illustrations are objectionable, 
not to say ridiculous, and that his English work is a very 
hasty performance. 

(F) While the brain is evidently the organ of mind, 
the nerves united with it, and the spinal marrow, together 
with its nerves, are as evidently the instruments by which 


* Anatomie et Physiologie du Sisteme nerveux, par Gall et 
Spurzheim, and Physiognomical System by Spurzheim. 
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it affects, and is affected by the other parts of the body, to 
which these nerves are distributed. By their instru- 
mentality, the brain contracts the voluntary muscles, in- 
fluences the functions of every part when ‘under the 
operation of the different passions, and receives impressions 
made upon the body. The consequences of divisions of 
the nerves or spinal marrow, fully substantiate these points. 

In brainless foetuses, the circulation, secretion, &c. ‘pro- 
ceed equally as in others which, besides spinal marrow, 
nerves and ganglia, possess a brain. Vegetables absorb, 
assimilate, circulate, secrete, and in many instances con- 
tract on the application of stimuli, and yet are not known 
to possess nerves. Muscles after the division of the 
nerves which connect them with the brain, contract 
equally as before, when irritated. In animals liable to tor- 
por, the season of torpidity produces its effects equally 
upon those muscles whose nerves have been divided, or 
when the brain, &c. is destroyed. 

After the removal or destruction of the brain and spinal 
Matrow in animals, the heart still continues to act and 
the blood to circulate, provided respiration is artificially 
supported.* But the involuntary functions are closely 
connected with the brain and spinal marrow, for the 
sudden destruction of these parts or a certain portion of 
them, puts a stop to the circulation ;} the application of 
stimuli to them excites the action of the heart and even 
of the capillaries after its removal ;{ to say nothing of the 


a rn ne et ae tereneners 


* Experiments, &c. by A. P. Wilson Philip, M.D. and Wm. 
Clift, Philos. Trans.-1815. 

+ Le Gallois, Sur le Principe de la Vie, and Wilson Philip, 1. c. 

{ Wilson Philip, 1. ec. Probably by excessive stimulus, as the vo- 
luntary muscles are afterwards insensible to stimuli, although after a 
mere division of their nerves, they retain their excitability. 
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influence of the passions upon them. Nay more, the 
involuntary functions seem as dependent upon the brain 
and spinal marrow, as they probably are upon the ganglia 
and gangliac nerves, for the division of the par vagum, 
or the destruction of that part of the brain with which 
it is connected, heavily impairs the functions of the lungs 
and of the stomach;* and: although the division of the 
spinal marrow, or its nerves, prevents voluntary power 
over the corresponding muscles, without suspending the 
circulation, &c. in them, yet this, and what are dependent 
upon it,—nutrition and animal heat, are evidently im- 
paired more, | think, than can be accounted for by the 
mere deficiency of muscular action. 

(G) These oscillations are purely hypothetical and 
indeed improbable: were their existence proved, we 
should know nothing more of the real nature of the 
cerebral functions, for we should have to learn what were 
the peculiar properties of the nervous system, which 
enabled it alone of all substances to produce, when oscil- 
lating, the phenomena which it exhibits. We might as 
well attempt to explain the phenomena of motion, che- 
mical affinity and galvanism by vitality aud mind, as the 
phenomena of vitality and mind by mechanics, chemical 
affinity or galvanism. ‘They are altogether distinct prin- 
ciples, although there can be no question, that the laws 
of mechanics, chemical affinity and galvanism, are im- 
portant and indispensable in every living system, in 
subservience to life and mind. The mind, for ought we 
know, may stimulate the voluntary muscles by means of 
galvanism communicated along the nerves, but then the 
galvanism is not mind, it is merely an instrument em- 


ployed by the mind. 


* Le Gallois, I.c. 
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SECT... XUJ. 


7 


OF THE EXTERNAL SENSES IN GENERAL, AND OF 
TOUCH IN PARTICULAR. 


227, Wer find the other function of the nerves to 
consist in communicating to the sensorium the impres- 
sions made by external objects. This 1s accomplished by 
the external senses, which are, as it were, the watchmen 
of the body, and the informers of the mind. 

The latter alone belong to our present subject. For to 
regard, with Gorter, the stimulus which inclines us to re- 
lieve the intestines, the sensation of hunger, and other 
internal calls of nature, as so many distinct senses, is un- 
necessary minuteness, as Haller long since observed.* 

228. Touch merits our first attention, because it is the 
first to manifest itself; its organ is most extensively 
spread over the whole surface, and it is affected by most 
properties of external objects. 

229. For we perceive not only some qualities, as heat, 
hardness, weight, &c. by the touch alone ; but our know- 
ledge obtained by other senses, respecting some qualities, 
is rendered more accurate by the touch; such qualities 
are figure, distance, &c. 

930. It is less fallacious than the other senses, and by 
culture capable of such perfection, as to supply the de- 
fects of the others, particularly of vision.+ 


* J, De Gorter’s Evercitationes Medice, iv. Amst. 1737, Ato. 

+ Consult Rol. Martin in the Schwed Abhandl. Vol. xxxix. 1777. 
G. Bew in the Memoirs of a Society of Manchester, Vol. i. p- 159. 
Ch. Hutton’s Mathematical Dictionary, Vol. 1. p. 214. 
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231. The skin, whose structure we formerly examined, 
is the general organ of touch.* The immediate seat is 
the papille of the corium, of various forms in different 
parts, common. resembling war ts,+ in some places fun- 
gous,{ in others filamentous.§ The extremities of all the 
cutaneous nerves terminate in these under the form of 
pulpy penicilli. 

932. The hands are the principal seat of touch, pro- 
perly so called, and regarded as the sense which examines 
solidity. The skin of the hands has many peculiarities. 
In the palms and oneach side of the joints of the fingers, 
it is furrowed an d free from hairs, to facilitate the closin g 
of the hand. The extremities of, both fingers and toes 
are furrowed internally by very beautiful lines more or 
less spiral s| and are shielded externally by nails. 

233. These scutiform nails] are bestowed upon man 
only and a few other genera of mammalia (I allude to 
the quadrumana which excel in the sense of touch),** for 


_* F. de Riet, De Organo Tactus. L. B. 1743, 4to. reprimted in 
Haller’s Anatomical Collection, T. iv. 7 

+ Day. Corn. de Courcelles’ Icones Musculor. Capitis, Tab. i. f. 2, 3. 

+ B.S. Albinus’ Annotat. Academ. L. iii. tab. iv. fig. 1. 2. 

§ Ruysch’s Thesaur. Anat. iii. tab. iv. f. i, Dhes. wii. tab, it. fig. 5. 

B.S. Albinus, |. c. L. vi. Tab. ii. fig. 3, 4. 

|| Grew in the Philos. Trans, n. 159. 

4 B.S. Albinus. Annotat. Acad. L. u. tab. vii. f-4. 5. 6. 

* Namely simia, papiones, cercopitheci and lemures, the apices of 
whose fingers in their four hands are very soft and marked, as in the 
human subject, with spiral lines. 

Physiologists haye disputed whether the sense of touch is bestowed on 
any besides man and the guadrumana. In determining this contro- 
versy wwe must recollect what was formerly said (81) concerning the 
difference of constitution according to . the mode of living. On one 
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the purpose of resisting pressure, and thus assisting the 
action of the fingers, while examining objects. 

They are of a horny nature, but on the whole very 
similar to the epidermis. For under them lies the reti- 
culum, which in negroes is» black ;* and under this is 
found the corium, adhering firmly to the periosteum of 
the last phalanx. These constituent parts of the nails 
are striated lengthwise. »The posterior edge, which, in 
the hands, is remarkable for a little lunated appearance, is 
fixed in a furrow of the skin; and the nails are growing 
constantly from this, so as to be perfectly renewed every 
six months. 


hand, I would grant to both parties, that the snowy hands of a delicate 
girl must enjoy a much more exquisite sense of touch, than what I 
called the fingers of animals. But, on the other hand, I have fre- 
quently seen simize and papiones possessing much softer fingers, and 
using these fingers to explore surfaces much more dexterously, than 
many barbarous nations. and innumerable persons among the ower 
orders of Europeans, whose hands have.become hardened from, labour. 
* B.S. Albinus De Habitu et Colore Athiopum, fig. 3. 
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SECT. XIV. 


OF TASTE. 


934, Wer perceive tastes by the tongue and in some 
degree by the other neighbouring internal cutaneous parts 
of the mouth; especially by the soft palate, the fauces, 
the interior of the cheeks and lips: by them, however, we 
taste only what is acrid and very bitter.* 

235. The chief organ of taste is the tongue,} agile, ob- 
sequious, changeable in form, and, from its remarkable 
fleshy nature, not unlike the heart. | 

236. Its integuments resemble the skin. They are an 
epithelium, performing the office of cuticle; the reticulum 
Malpighianum ;f and a papillary membrane, but little dif- 
ferent from the corium. 

237. The integuments of the tongue differ from the 
skin chiefly in these respects ;—In the epithelium being 
moistened not by the oily fluid of the skin, but by a mucus 
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* Grew’s Anatomy of Plants, p. 284, sq. 

Petr. Luchtmans De Saporibus et Gustu. L. B. 1758. 4to. p. 58, sqq. 

J. Gottl. Leidenfrost De sensu qui in faucibus est, ob eo qui in 
lingua exercitur, diverso. Duisb. 1771, 4to. 

+ Sé6mmerring’s [cones Organorum Humanorum Gustus. Francof. 
1808, fol. 

{ In dogs and sheep with variously coloured skin, I have commonly 
found the reticulum of the tongue and fauces also of various colours. 
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which proceeds from the foramen cecum of Meibomius,* 
and the rest of the glaadular expansion of Morgagni.+— 
And secondly, in the conformation of the papillae, which 
are commonly divided into petiolated, obtuse, and coni- 
cal.[ The first are very few in number, and situated in a 
lunated series at the root of the tongue; the others, of 
various magnitudes, lie promiscuously upon the back of 
the tongue, and chiefly upon its edges and apex, where 
the taste is most acute.§ 

238. ‘These papilla are furnished with extreme fila- 
ments of the lingual branch of the fifth pair |} and through 
them: we probably acquire the power of tasting. The 
ninth pai** and the branch of the eighth, which also sup- 
plies the tongue,}*+ appear intended rather for the various 
movements of this organ, in mandueation, deglutition, 
speaking, &c. | 

239. For the tongue to taste properly, it must be moist, 
and the substance to be tasted must be liquid, holding salts 
in solution.{{ (A) For if either is in-a dry state, we may 


* Consult Just. Schrader’s Olservat. et Histor. from Harvey's book 
De Generatione Animalium, p. 186. 

+ Morgagni’s Adversar. Anat. Prima. Tab. i. 

t Ruysch’s Thesaur. Anat. 1. tab. iv. fig. 6. 

B.S. Albinus’ Annotat. Acad, 1.1. tab. i, f. 6—11. 

§ Consult Haller’s excellent description of the tongue of a living 
man, in the Diction. Encyclopedique. Yverdon edition. Vol. xxii. 
p- 28. 

| J. F. Meckel De Quinto pare Nervorum Cerebri. Gotting. 1748. 
Ato. p. 97. fig. 1. 2. 80. 

** J, F. W. Meckel De Nono pare Nervorum Cerebri, Gotting. 
1777, Ato. 

tt See Haller’s Icon. Anatom. fase. ii. tab. 1. letter g. 

Monro on the Nervous System. Tab. xxvi. 

tt Bellini. Gustus Organum novissime deprehensum. Bonon. 1665. 
12mo. 
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perceive the presence of the substances by the common 
sense of touch, which the tongue possesses in great acute- 
ness, but cannot discover their sapid qualities. When 
the tongue tastes very acutely, the papille around its apex 
_ and margins are in some degree erected. | 


NOTE. 


(A) Certainly an infinite number of bodies are sapid, 
which contain no kind of salt. ‘Some gases and metals 
are sapid; they however may possibly be united with the 
fluids of the mouth, before they produce an impression. 
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OF SMELL. 


240. Wuire taste and smell are closely related by the 
proximity of their organs, they are not less so by the 
_analogy of their stimuli, and by some other circumstances. 

For this reason, they have been generally named chemical 
“or subjective senses, 

By smell we perceive odorous effluvia, taken in by 
inspiration, and principally applied to that part of the 
-Schneiderian* membrane, which invests both sides of the 
septum narium and the convexities of the turbinated 
bones. ° 

241. Although the same mucous membrane lines the 
nostrils} and their sinuses,t its nature appears differ ent in 
different parts. 


* Conr. Vict. Schneider De Osse Cribriformi et Sensu ac Organo 
Odoratus, Witteb. 1655, 12mo. 
~ This classical work forms an epoch in physiological history, not only 
because it is the first accurate treatise on the function of smell, but be- 
cause it put an end to the visionary doctrine of the organ of smell being 
the emunctory of the brain. 
+ Sommerring’s Icones Orgunorum. P mpenoruie Olfactus. Francof. 
1810, -fol. 
t Haller’s Icones Anat. fase. iv. tab, ii. 
Duverney’s Ocuvres Anatom. Vol. i, tab. xiv. 
Santorini’s Tab. Posthum. iv. 
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Near the exterior openings it is more similar to the 
skin, and beset with sebaceous follicles, from which arise 
hairs, known by the name of vibrissze. | 

On the septum and the turbinated bones it 1s fungous, 
and abounds in mucous crypte. 

In the frontal, sphenoidal, ethmoidal, and maxillary 
sinuses, it is extremely delicate, and supplied with an 
infinite number of blood-vessels, which exhale an aque- 
ous dew. 

242. It appears the principal, not to say the sole use of 
the sinuses,* to supply this watery fluid, which is perhaps 
first conveyed to the three meatus of the nostrils, and 
afterwards to the other parts of the organ, preserving 
them in that constant state of moisture, which is indispen- 
sable to the perfection of smell. ! . 

The sinuses are so placed, that, in every position of the 
head, moisture can pass from one or other of them into 
the organ of smell. , . 

243. The principal seat of smell,—the fangous portion 
of the nasal membrane, besides numerous blood-vessels, 
remarkable for being more liable to spontaneous hemor- 
rhage than any others in the body, is supplied by nerves, 
chiefly the first pair,+ which are distributed on both sides 
of the septum narium, and also by two branches of the 


* In my Prolus. de Sinilus Frontal. Gotting. 1779. 4to. I have 
brought forward many arguments from osteogony, comparative ana- 
tomy, and pathological phenomena, to prove that these sinuses con- 
tribute indeed to the smell, but little or nothing to voice and lan- 
guage, as was believed by many physiologists. 

+ Metzger. Nervorum Primi Paris Historia. Argent. 1766, 4to. 
reprinted in Sandifort’s Thesaurus. Vol. iit. | . 

Searpa, Anatomic. Annotat, 1. ii. tab. i. il. 
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fifth pair. The former appear to be the seat of smell :* 
the latter to serve for the common feeling of the part, 
which excites sneezing, &c. 

244. The extreme filaments of the first pair do not 
terminate in papillae, like the nerves of touch and taste, 
but, as it were, deliquesce into the spongy and equal 
parenchyma of the nasal membrane. 

245. The organ of smell is small and very imperfect 
at birth. The sinuses scarcely exist. Smell consequently 
takes place but late,—as the internal nostrils are gradually 
evolved, and is more acute in proportion to their size 
and perfection.} 
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* This is shewn by pathological dissection and comparative anatomy. 
Thus in Loder’s Olbserv. Tumoris Scirrhosi in Basi Cranii Reperti. 
Jen. 1779, 4to. is a case of anosmia, following a compression of the 
first pair by a scirrhus. We are taught, by comparative anatomy, that 
in the most sagacious mammalia, v. c. elephants, bears, dogs, bisulcous 
Tuminants, hedgehogs, &c. the horizontal plate of the cribriform bone 
is very large, and perforated by an infinity of small canals, each of 
which contains a filament of the olfactory nerve. 
+t While animals of the most acute smell have the nasal organs most 
extensively evolved, precisely the same holds in regard to some bar- 
barous nations. For instance, in the head of the North American 
Indian, (a leader of his nation, and executed at P hiladelphia about 50 
years since), which I have given in the First Decade of my Collection 
Of the Crunia of different Nations, illustrated by nine plates, the in- 
ternal nares are of an a ornnaty size, so that the middle conchae, for 
‘instance, are inflated into immense bulla; and the sinuses, first de- 
‘seribed by Santorini, which are contained it them, I never, in any 
other instance, found so large. 
The nearest to these, in point of magnitude, are-the internal nares of 
the Ethiopians, from among whom I have seven heads now before me, 
very different from each other, but each pos sessing a nasal organ, much 
larger than we find it described by Saanineuttis, to be in that nation, 


dber die kirper!. Verschiedenh dos WN apers, 80. p.. 92% 
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246, No external sense is so intimately connected with” 
the sensorium and internal senses, nor possesses such in=— 


fluence over them, as the sense of smell.* 

No other is so liable to idiosyncrasies, nor so powerful 
in exciting and removing syncope. 

Nor is any other capable of receiving more delicate and 
delightful impressions; for which reason, Rousseau very 
aptly called smell, the sense of imagination. — > 


No sensations can be remembered tn so lively a manner 


as those which are recalled by peculiar odors. 


rece ata cr 


These anatomical observations accord with the accounts given by _ 
most respectable travellers concerning the wonderful acuteness of smell” 


possessed by these savages. 

Respecting the North American Indians, consult among: others” 
Unlsperger. Nach. von der Grossbritann. Colonie Salzburg. Emigranten 
in America. Vol.i. p. 862. 

Respecting the Ethiopians, the Journal des Sgavans, 1667, p. 60. 


* See Alibert’on the Medical power of odors, in the Mem. de la Soc, 


Médicale. T.1. p. 44. 
7 Limile. “T. 1, Dn d0r? 


{ Respecting the power of smell over the disposition and the propen= — 
sities, consult Benj. Rush, in the Medical Inquiries and Observations. — 


Vol. ii. pod. 
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SEC LA XMe 
OF HEARING. 


94.7. Sounp, which is excited by the collision of elas- 
tic bodies and propagated by the air, is perceived by the: 
sense of hearing,* and is first received by the conchiform 
cartilaginous external ear,‘ which few of our country- 
men have the power of moving { By this it is collected ; 
then conveyed into the meatus auditorius, which is an- 
ointed by a bitter cerumen;§ and strikes against the mem- 
brana tympani, which is placed obliquely in a circular 
furrow of the temporal bone, and separates the meatus 
from the internal ear. 

248. Behind this membrane lies the middle portion of 
the ear,—the cavity of the tympanum, whose fundus is dit 
rected upwards and inwards. 

It contains three|| ossicula auditus : of which the exte- 


RR ee ee, 


* Sémmerring. Abildung des Menschlichen Hérorgans. Francof. 
1806, fol. 
t B.S. Albinus. Annotat. Academ. L. vi. tab. iy. 
t J. Rhodius ad Scribon. Largum. p. 44, sq. 
J. Alb. Fabricius De Hominibus ortu non differentilus. Opuscul. 
p. 441, 
Ch. Collignon’s Miscellaneous Works. Camb. 1786, 4to. p. 25, sq. 
§ Consult J. Haygarth in the Med. Ols: and Inquiries, vol. iv. 
p- 198, sq. 
| The existence of a fourth bone (called Lenticular) commonly be- 
lieved from the time of Franc. Sylvius, I have disproved at length in 
my Osteology, p. 155. et seq. edit. 2. It is wanting in the greater 
number of perfect examples from adults. 
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rior, or malleus, adheres by its manubrium to the mem- 
brana tympani, is generally united in the adult to the 
circular furrow abovementioned by its spinous process 
which is directed forwards, and it lodges its round head 
in the body of the zncus. 

The incus is united to the head of the stapes by the ex- 
tremity of its long process which extends into the cavity 
of the tympanum. 

The stapes resting its base upon the fenestra ovalis, 
runs towards the vestibule of the labyrinth, into which, 
sounds, struck against the membrana tympani, are propa- 
gated by the intervention of these three little bones. 

249, The Eustachian tbe * runs from the interior of 
the fauces into the cavity of the tympanum: and the in- 
ferior scala of the cochlea has the same direction; the 
opening of the latter, termed fenestra rotunda,} is closed 


by a peculiar membrane. The true and principal use of 


each is not sufficiently known. { 
250. In the deepest part of the petrous bone Is placed 
the internal ear, consisting of three parts. 
First, of the vestibule, placed between the other two, 
into which open not only the fenestra ovalis, but the five 
orifices of the semi-circular canals which lie posteriorly, 


* Saunder's Anutomy of the human ear. Lond. 1801, fol. vol. i. it. 

+ Scarpa De Structura Fenestre Rotunda, &c. Mutin, 1772, 8yo. 

+ Comparative anatomy renders it most probable that the Eustachian 
tube is subservient to the action of the membrana tympani. It is 
found in all red-blooded animals which possess a membrana tympani : 
but is wanting in fishes which are destitute of this membrane. The dif- 
ferent opinions respecting its nse may be found in Keil’s Archiv. fiir die 
Physiol. T. ii. p. 18. ii. p. 165. iv. p. 105. vili, p. 67. ix. p, 320. 
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and the superior scala of the cochlea, which is placed an- 
teriorly. 

The vestibule and semi-circular canals loosely contain 
very delicate membranous bags, lately discovered by the 
celebrated Scarpa. Two of these lie in the vestibule, and 
three in the semicircular canals.* 

251. They, as well as the cavity of the cochlea, con- 
tain a very limpid fluid, bearing the name of Cotunni, 
who shewed it to be absorbed by two canals, by him de- 
nominated agueducts,+ and by the no less illustrious 
Meckel, diverticula ;{ the one arises from the vestibule, 
the other from the inferior scala of the cochlea. 

252. The portio mollis of the seventh pair, together 
with the portio dura, (which afterwards runs along the 
Fallopian aqueduct)§ having entered the internal acoustic 
opening, transmits its medullary filaments into the lower 
and cribriform part of it.|| These filaments run to the 
vestibule and semicircular canals, but especially to the 
base of the cochlea, where they form a medullary zonula, 
marked by beautiful plexiform striz, which pass between 
the two laminz of the septum cochlee. 

253. The oscillatory tremor, which we formerly fol- 
lowed as far as the fenestra ovalis (248), is propagated to 


® Scarpa’s Disquisitiones Ne Xe de Auditu et Olfactu. Tab. iv. 
fig. 5. tab. vii. fig. 3. 

¢+ Cotunni De Aqueductibus auris Humane. Neap. 1760, 4to. 

{ Ph. Fr. Meckel De Labyrintht auris Contentis. Argen. 1777, 4to. 

§ Fallopius’ Olserv. Anat. p. 27, sq. Venet. 1561, 8vo. 

|| Brendelii Analecta de Concha auris Humane. Gotting. 1747, 4to. 

The same, De Auditu in Apice Conche ib. eod. 4to. 

q Consult Zinn’s Olserv. Botan. Gotting. 1753, 4to. p. 31, sq. 

Searpa I. c. tab. viii. fig. 1. 2. ° 
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the vestibule, where, by means-of the water of Cotunnius: 
(251), it strikes the auditory nerves distributed among the: 
windings of the labyrinth. 7 | 

254. Besides the muscles:of the malleus and’ stapes, *' 


supposed to be voluntary; the chorda tympani, t which: 
is placed between the handle: of the malleus: and the 


-longer leg of the incus,, is believed’ to moderate the force 


of sound struck against the membrana tympani, and: 


afterwards.to be propagated’ along the cavity of the tym- 
panum.§ 
$43.5, Albin Tabaloy Musceth tab. sitifige 29:1. us 
+ Eustach. De Auditus. Organ. p..157- 


Caldani. Institut. Physiol. 245, sq. 
t T. Fr. Meckel De Quinto pare Nervorum Cerebri. fig. 1. x. 71. 


Leop. M. A. Caldani on the Office of the chorda tympani, in the 


Saggi dell’ Acad: di Padova. 'T. it. 


§ Cotunni. Ll. c. §. lxxxvili, Marherr’s: Prelect. in Boerhaaves Insts. 
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SECT. XVII. 
OF siGHt. 


255. l'un instruments of: vision,—the eyes;* are two 
moveable globes, fixed to the-optic nerves whose decus- 
sation we formerly noticed (211), as it were to stalks, in 
such a manner, that their insertion is not exactly opposite 
the centre of the cornea and iris, but behind this imagi- 
nary axis, rather nearer to the nose. 

256. They consist of various coats containing pellucid 
humours of different degrees of density, so placed that 
the rays of light can pass from the transparent anterior: 
segment of the bulb to the opposite part of the -fundus.: 

257. The external coat is called sclerotic. It is défi- 
cient in the centre, and that partis filled up by the cornea, 
which is transparent, lamellated, more or less con vex; 
and projects like the segment of a small globe from one 
of larger size. + 

258: The interior of the sclerotica is lined by the cho- 
_ roid, which abounds in blood-vessels, especially verticose 
veins, and is dyed on each side by a black ae ad-~ 


*'Sommerring. Albildungen des Menschlichen Auges. Francfort, 
1801, fol. 

+ RO FS Rote’ De" Werte Cornee tx Putaed ejus Declaratis. 
Lips. 1767, 4to. 

ON Ceo De rime Conien Deque Singulari Visus Phanomeno. 
Goiting. 1810, 4to. 
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hering however but loosely to its concave surface in the 
form of mucus. * 

259. The chorioid contains the internal coat—the re- 
tina +,—a medullary expansion of the optic nerve, which 
passes through the sclerotica and chorioid.{ Its struc- 
ture is very beautiful. §- 

In the imaginary axis of the eye, between the two prin- 
cipal branches of the central artery,|| it is perforated by 
the singular foramen of Sommerring,§ which 1s sur- 
rounded by a yellow edge.** 
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* C, Mundini inthe Comm. Instit. Bononiens. T. vii. p. 29. H.F. 
Elsaesser (pras. G. [C. Ch. Storr) De pigmento Ocult Nigro. Tubing. 
1800, 8vo. 

+ B.S. Albinus. Annotat. Academ, L. iii. p. 59, sq. L. iv. ps 75s 
sq. L. v. p. 66, sq. . 
Y Walter De Venis Oculi, &c,. Berol. 1778, 4to. tab. 1. fig. 2. tab. 

it. fig. 2. 

§ The extremely beautiful blood-vessels of the retina were first dis- 
covered by T. Mery to be visible in a living cat plunged into water. 
Mem. de ’ Acad. des Sc. de Paris, avant 1699, T. x. p. 656; and 1704, 
p. 265. 

The radiated surface of the retina in the hare is most beautifully dis- 
played by Zinn, in an admirable plate. Comm. Soc. Scient. Gotting. — 
T. iv. a. 1754, tab. viii. fig. 3. 1 

By Fontana, in the rabbit. Sur le venin de la vipere, vol. il. tab. v. 
fig. 12. 

| A plate accurately representing the courses of these branches will 
be found in the Oeuvres de Mariotte. p. 527, fig. 1. 

q Sdémmerring De Foramine centrali limbo luteo cincto retin 
humane: in the Comment. Soc. Reg. Sctent. Gotlingens. T. xiil. 
Ph. Michaelis in the Journal der Erfindungen in der Natur und Art- 
MeYWISs. P. XV. 

*® As I have discovered this central aperture in the eye of no animal 
besides man, except the guadrumana, the axes of whose eyes are, like 
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260. The anterior edge of the chorioid is terminated 
by a cellular belt, called orbiculus ciliaris, by which it 
adheres firmly to a corresponding groove in the sclerotic ; 
and from which two other membranes, viz. the iris and 
ciliary processes, are expanded in a circular form. 

261. The iris, (whose posterioy surface is lined by a 
brown pigment, and termed «vea) lies anteriorly to the 
ciliary processes, is flat, and washed on all sides by the 
aqueous humour; narrower towards the nose, broader 
towards the temples. Its texture is dense and cellular, 
and contains no vestige of muscular fibre. We must 
regard it, with Zinn,* as a membrane sui generis, and not 
as a propagation from the chorioid. The anterior surface 
is differently coloured in different persons, and, during 
life, counterfeits a flocculent appearance. + 

262. The blood-vessels of the iris run chiefly on its 
anterior surface, and are continued in the foetus into the 
membrana pupillaris, { which begins to open in the cen- 


the human, parallel to each other, I think its use connected with this 
parallel direction of the eyes, and have endeavoured to explain the con- 
nection at large, in my Handbuch der vergleichenden Anatomie, p. 547. 
et seq. 

As, on the onehand, this direction of the eyes renders one object visi- 
ble to both at the same time, and therefore more clearly visible; so, on 
the other, this foramen prevents the inconvenience of too intense a 
light, if it is probable that it expands and dilates a little, and thus re- 
moves the principal focus from the very sensible centre of the retina. 

* Comment. Soc. Scient. Gotting. tom. iv. p. 199. 

+ On the remarkable mutual relation of the arteries and nerves of 
the internal parts of the eye and especially of the iris, see Diet. G. 
Kieser De Anamorphosi Oculi. Gotting. 1804, 4to. 

t This beautiful membrane was first discovered by Francis Sandys, 
a celebrated maker of anatomical preparations, and first described and 
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tre, at the seventh or eighth month.of pregnancy, when 
the eyes have acquired some degree of size; and when, 
probably, the .elliptic .arches .of its vessels begin to ‘be 
gradually retracted inta the anner ring of ‘the zris, which 
ring I have never been able to perceive distinctly before 
that period. ‘ | 

263. The other circular membrane (260) bears the 
name of ligamentum or corpus ciliare ; andinclining back- 
wards, is distant from the iris. Its external edge is thick * 
and adheres to the.ciliary circle (260) : the internal is thin 
and adherent to the margin of the capsule of the lens. 
The brown pigment.is.copiously diffused over it. 

Its anterior surface, lying opposite to the uvea, is 
striated. ‘The posterior, lying upon the vitreous humour, 
is beautifully separated into about 70 flocculi, remarkable 
for an indescribably minute and elegant set of blood- 
yessels. ‘These flocculi are named ciliary processes, and 
their use ts still an object: of enquiry. ++ 

264. In the bulb of the eye, whose coats we have now 
described, are contained the humours, of three principal 
kinds. 

The posterior, and by far the larger portion of the 
globe, is ‘filled ‘by the vitreous humour, proportionally 
larger in the human subject, especially after puberty, than 
in other animals, and so dispersed in innumerable drops 


exhibited in .a plate by Ever. J. Wachendorf, Commerc. Litter. Nor. 
1740. Hebd. 18. 

* The ciliary canal, discovered by Fel. Fontana, (sur le. venin de la 
vipere, vol. il. tab, vil. fig. 8, 9, 10,) and afterwards described more ac- 
curately by Adolp. Murray, (nov. actor. Upsaliens. vol. ill.) runs, in 
bisulcous.animals, along this thick edge. 

+ Consult among others Brandis in his yang cr p- 253. 
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throughout the cells .of the delicate Ayaloid membrane, 
that this membranaceo-lymphatic body -has the singular 
appearance-of a tremulous jelly. 

265. Anteriorly it adheres to, and by means of the zona- 
ciliaris surrounds;the capsule containing thecrystalline lens, 
immediately around which lies the water of Morgagni. 

The lens itself is very pellucid:and cellular, but so much 
more dense than the vitreous humour, that.it feels be- 
tween the fingers like a very tenacious gluten, although 
amazingly clear. Its nucleus is:more-dense than the.ex- 
terior lamellae. ‘These may, by management, be reduced 
into extremely delicate -fibres, converging from the cir- 
-cumference to the-centre. * 

In the adult the lens is proportionally ‘smaller than in 
.quadruped:mammalia; also:less convex, ‘especially ‘on its 
“posterior surface. 

266. Thevemaining space of the -eye is ‘filled by the 
aqueous ‘humour, which is very limpid, and divided by 
the iris into two chambers ; the anterior and larger sepa- 
ating the cornea andiris;; and the:posterior, in which ‘the 

uvea lies towards the corpusiciliare, so small, as scarcely 
believed by ‘some to-exist. , 

267. Thesesmost valuable parts are defended ‘from :in- 
juries, ‘both by the profundity of their situation in the or- 
bits, and'by the valvular coverings of the eye-lids. 

An ‘the duplicature sof the palpebre, lie the sebaceous 
follicles of Meibomius, ‘thickly distributed ; and their 
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* Th. Young in the Philos. Trans. 1793, fol. xx. fig. 2. 3. 
Dav. Hosaek, ‘ib.:1794, tab..xviafig.4. 
JIC yReil:De. lentis:crystalline structura fibrosa. «Hal. .1794, ‘8vo. 
+ H. Meibomius’ “De vasis:Palpebrarum:novis ep..Helmst. 1666,:4to. 


152 OF SIGHT. 


edges are fringed by a treble or quadruple series of cilia:* 
the cartilaginous ¢arst serve for their support and ex- 
pansion, and also facilitate their motion upon the eye- 
ball. | 

Above the eye-lids, to use the words of Cicero, the 
skin is covered by the supercilia, which preserve the eyes 
from the sweat flowing from the head and forehead, and 
in some measure screen them from too strong a light. 

268. To lubricate the eyes, to preserve their bright- 
ness, and wash away foreign matters, is the office of the 
tears. Their chief source is a conglomerate gland placed 
in the upper and exterior part of the orbit. It has nu- 
merous but very fine excreting ducts, which are said to 
discharge about two ounces of tears upon each eye during 
twenty-four hours ; the tears are afterwards absorbed by 
the puncta lachrymalia, the function of which may, ina 
certain sense, be compared to that of the lacteals in the 
villous coat of the small intestines: from the puncta they - 
are conveyed through the snails horns, as they are called, 
into the lachrymal sac, and thence pass into the lower 
meatus of the nostrils.+ (A) 

269. Thus much it was necessary to preimise upon the 
structure of the organ of vision. We now come to the 
function of the organ,—to the explanation of vision. 

The rays of light falling upon the cornea at an angle 
more acute than forty-eight degrees, pass through it, and 
from both its density and figure, are considerably refracted 
towards the axis of the eye. On entering the aqueous 


* B.S. Albinus’ Annot. Academ. L. iii. tab. iii. fig. 4. . 
-t I. Chr. Rosenmiiller. Organa Lachrymalium Partiumque Exter- 
narum Ocult Humani Descriptio Anatomica. Lips. 1797, 410. 
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humour they experience rather a less degree of refrac- 
tion. | 

Those rays which penetrate the pupil and are received 
by the lens, are still more refracted on account of the 
greater density of this medium. 

The less density of the vitreous humour prevents the 
focus of rays from being too small, but allows it to fall 
elongated upon the retina, and exhibit the image of ob- 
jects, inverse indeed necessarily from the laws of light. 

270. The focus which, in this mode, falls upon the 
retina, is considered as acute, not absolutely but rela- 
tively, on account of the different refrangibility of colours; 
but the latitude arising from this aberration of the rays, 
is so small, that it not only does not obscure the clearness 
of vision, in any perceptible degree, but is the source of 
many advantages.* 

271. The celebrated question, why we behold objects 
erect, while their image is painted inversely upon the 
retina,+ may be easily answered, by considering that ob- 
jects are called inverse in relation only to those which 
appear erect. i 

Now, since the images of all objects and of our own 
bodies are painted on the retina, all in their relative situ- 
ation, their relative situation must correspond as exactly 
as if they were viewed erect, so that the mind (to which 
a sensation excited by the image and not the image itself 
is communicated) is preserved from all danger of error. 


* See Nev. Maskelyne’s Attempt to explain a Difficulty in the 
Theory of Vision, depending on the different Refrangibility of Light. 
Philos. Trans. Vol. |xxix. p. 256. 

+ See J. H. Voight in the Magazin fiir Phystk und Naturgeschichte. 
T. v. P. iii. p. 143, 
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272, Since many conditions are required for distinct 
vision, the Creator has wonderfully ordered the functions 
‘of these organs. | } 

-A sufficient, but,.at the same time, .a definite quantity 
of light, not too intense for-distinct vision, is provided in 
4wo. modes :—First, according to the greater or. less inten- 
‘sity.of the rays, a‘less or greater number of them passes 
to the lens;—Secondly, that portion which 1s superabun- 
dant and injurious to vision, is absorbed. 

The first is effected by.the motion of the iris; the se- 
cond, by the pigmentum nigrum. 

273, The iris is endowed with -sufficient mobility to 
accommodate itself to the intensity and distance of lights 
that when exposed to a strong light or to near-objects, it 
may-expand itself and contract the pupil, but when to a 
weaker light or more remote objects, it may contract 
itself. and dilate the pupil.* Physiologists have-given dif- 
ferent-explanations of this motion. Some ascribe it to 
the impulse of -blood into its vessels; others to con- 
traction of its imaginary muscular.fibres. i have shewn, 
in a particular treatise, that both these circumstances are 
impossible, and that it is by far more probable and na- 


tural to ascribe ‘its proximate cause to the vita.propria of — 


the iris (42); the more remote cause, as we formerly 
hinted.(56), is tobe sought for solely in the reaction of 
ithe ‘sensorium.} 


974. The function of the dark pigment, so.frequently 
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® Zinn De Motu ‘Uvew, 1757, in the Comment. Societ. Scsent. 
Gotting. Toi. 

Fel. Fontana Dei Moti dell'Iride. Lucca. 1765, -.8vo. 

4+ For other explanations consult Troxler in Himly’s Ophthalmol. 
Biblioth. T.i. Pil. p. 21. 
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mentioned, (258,261, 263,) viz..to absorb the superfluous 
rays, and its importance to the perfection of vision, are 
demonstrated, among other ways, by ‘the dissection of 
different kinds of animals, and by the diseased condition 
of Albinos, whose .eyes are very tender and impatient of 
light from the absence of this pigment.* 

275. The focus.of the refracted rays must fall-exactly 
on the retina, so that the point .of vision be neither pro- 
duced beyond it, nor so shortened as to strike on the 
vitreous body. 

The latter defect exists in short-sighted persons, from 
the too great .convexity of the RomneAy oF gibbosity of the 
dens. 

The former is the defect of long-sighted persons, in 
whom there is the.opposite.conformation of parts. 

276. Since a perfect and sound eye beholds near and 
remote objects with equal distinctness, it must of neces- 
sity be supplied with appropriate powers of accommo- 
dation.| That these internal changes of the eye are chiefly 
accomplished by the pressure of the straight muscles of 
‘the ball, I am clearly convinced, from this among other 
arguments,—that.in the Greenland whale,—an.amphibious 
animal which must see in media of different densities, 
nature has most accurately provided for this, in the re- 
~markable structure and obsequious flexibility of the 
sclerotica.t :(B) : ! 


* I have spoken of Albinos at large, in my:work De Generis Humans 
Varietate Nativa, ed. 3. p. 274, and in my dissertation De Oculis 
Leucethiopum. 

+ H.W. Math. Olbers De Oculi Mutationibus Internis. Gotting. 
1780. 4to. 

‘Ever. Home in the Philos. 'Trans. 1705, D. ts 

} Comment. Societ. Scient. Gottingens. 'T. vii. p. 62. fe.’ F123. he 
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277. During the waking state, the eyes are perpetually, 
although insensibly, agitated, and directed towards the 
axes of objects, by these muscles. 

For, although the whole of the retina is sensible, it 
is not all equally calculated to receive the images of 
objects. 

In the first place, the true axis of the human* eye, 
where the optic nerve enters, is proved by the well-known 
experiment of Mariote,+ to be nearly insensible to light. 
The principal focus of the other part of the retina, and 
which must be considered as the chief instrument of dis- 
tinct vision, falls upon an imaginary axis of the globe, 
corresponding with the axis of the cornea and the whole 
eye. This, however, as Keinster observes in opposition 
to Boerhaave, is not to be understood as if only one point 
of an object could be seen distinctly at once, while the eye 
is fixed, and that, to behold another point, the axis of the 
eye must be changed; for the sensation of a complete 
object is simple and complete. | 

278. The habit of directing the axis of the eyes rapidly 
towards objects is acquired by practice. This is proved 
by the example of persons who were born blind, but have 
recovered their sight after puberty ;§ and of children, 


* I say the human eye; for in some animals now before me, the 
seal and porcupine, for instance, the true and imaginary axis are the 
same, the optic nerve lying exactly opposite the centre of the cornea 
and pupil. 

+ Troxler speaks of this at large. l.c. T. ii. P. il. p. i. 

t In Optica Quedam Boerhaavii et Halleri Commentatur Abr. 
Gotth. Kaestner. Lips. 1785, 8vo. p. 7. 


§ See Giov. Bartolozzi sopra una cieca nala guarita, Veron. 1781, 
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who seldom acquire this facility of motion before the 
third month. 

279. To habit we must ascribe also the circumstance of 
beholding an object singly, although we have two eyes.* 
For infants at first see double, and the double vision 
which occasionally remains after certain diseases of the 
eyes, may be removed by practice and experience. 

280. The combined power of the two eyes does not ex- 
ceed, according to Jurin, that of each, by more than one 
tenth part. 

It is needless to add, what the celebrated painter, 
Leonardo da Vinci, long since remarked,—that in view- 
ing distant objects, it is preferable to employ but one 
eye.} 

281. Sight can never occur, unless the angle of vision 
is at least more than 34 seconds. This was proved by 
the very beautiful experiments of the acute Tob. Mayer 
who formerly was one of our number. And he demon- 
strated the great excellence of the human sight, by shew- 
ing that this still remained the limit of vision under any 
light, under the splendor of the meridian sun, and the 
gloom of a lantern; so that vision remains almost equally 
clear, although the light be considerably diminished.t 

282. We may hence infer the prodigious minuteness of 
the images of objects projected upon the retina,§ and 


* W.C. Wells's Essay upon single vision with two eyes. Lond. 
1792, 8vo. 

¢ Consult Lambert sur la partie photometrique de l'art du peintre 
in the Mem. de l’ Acad. des Sciences de Berlin, 1768, p. 80, sq. 

t Tob. Mayer’s Experimenta circa visus aciem, iu the Commentar. 
Soc. Scient. Gottingen. T. iv. ) 

§ Dela Hire. accidens de la vue, p. 375. 
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nevertheless impressed so forcibly: upom it; that, under, 
certain circumstances, their vestiges remain, after the: 
removal of the objects from before-the eye.* 


NOTES. 


(A) I am not satisfied with any account which I have 
hitherto seen, of the function of the eyelids.with respect 
to the tears. If I am not mistaken, the tears pass over. 
the ball. of the eye as low as the edge of. the superior. 
tarsus, which is so applied to the ball as not ordinarily to 
allow of their ready escape under it.+ As the lids cover 
_ the eye during sleep. and their fine inner edges meet, the — 
whole of the ball is at this time readily preserved moist. 
But when the eyes are open, the front of the eye between 
the lids would not be moistened unless the upper tarsus 
occasionally descended with. the fluid contained behind. 
it. The fluid thus brought upon the front of the eye,, 
trickles down by its gravity as far as the inferior tarsus, 
which also occasionally. ascending, raises it somewhat. 


a 


ee ae 


** Gassendi’s vtéa Peireskii, p. 175, sq. Hague, 1655, 4to. 
Franklin's. Letters. on. Philosophical. Subjects, at-the end. of. his. 
Expts. on Electricity, Lond. 1769, 4to. p. 469, sq. | | 
Rob. War: Darwin's Experimenta nova de spectris-s. imaginibus — 
ocularibus, quce objectis luctdiorilus antea visis, in oculo clauso- veh iY 
averso pereipiuntur. Lugd. Bat: 1785, 4to: es 
Er. Darwin's Zoonemia, T. i: = 
C: Himly inthe Bibioth. Ophthalmolog: Tri. Pe ii. pi i - 
+ The object of this firm application of the tarsi-to ‘the eye must be 
the exclusion of foreign matters‘ from the-orbrt: | 5 | 
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Winking thus: preserves the front of the eye constantly: 
moist during the waking state. | 

It may be also observed that when the tarsi approxi- 
mate, as they drive before them the moisture of: the front’ 
of the eye-ball,. they quite inundate the puncta lacliry- 
malia, by which circumstance the puncta are of course 
enabled to carry off a large quantity of the secretion, 
and ordinarily to prevent its overflow, which would occur 
at the centre of the lower tarsus. During sleep the puncta 
are not so copiously supplied, as they have only the same 
share of tears as the eye in general; and there is less 
occasion for it, because the removal of the stimulus of the 
air and light by the closure of the eyelids, lessens the 
secretion. , 

M. Majendie has found the matter of the tarsal or 
Meibomian glands to be not sebaceous but albuminous, 
and soluble in the tears; hence we discover why, during 
sleep, it accumulates on the tarsi;—because its solvent, 
the tears, are not sufficiently abundant to remove it. 

(B) In Albino animals, whether the rabbit, pigeon, 
or mouse, the selerotic and chorioid are nearly transpa- 
rent, the latter losing its blood after death, and the image 
formed upon the retina may be readily seen, without re- 
moving a portion of the sclerotic. From observations of 
this kind M. Majendie has found that whether the eye be 
presented to a neighbouring or distant object, the image 
upon the retina is equally distinct, and therefore all the 
explanations of this circumstance which have been hither- 
to given, founded on changes which can occur only 
during life, fall to the ground, whether founded on pressure 
‘of the ball by the recti muscles, motion of the crystalline, 
contraction of the crystalline or ciliary processes,&c; He» 
also found that the escape of a little of the aqueous or 


160 OF SIGHT. 


vitreous humour, or the total removal of the former or of 
the cornea, impaired the distinctness of the image; the 
total removal of the aqueous humour or of the crystalline 
also increased the size of the image; the removal of the 
humours prevented the formation of any image; an in- 
crease produced in the pupil by a circular incision of the 
iris produced an increase of the image.* 


RS 


* Précis Elementaire de Physiologie, T. i. p.61, sq. 
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SECT, XVIII. 


OF THE VOLUNTARY MOTIONS. 


283. Wau have seen that the nerves perform two 
offices: (220) the one of feeling, the other of moving. 
The former we have already considered ; we shall now 
say something with respect to the latter. 

284. All the motions of the body may be divided into 
voluntary and involuntary. 

The pulsation of the heart, and the peristaltic motion 
of the intestines and other viscera, are commonly ad-— 
duced as instances of involuntary motion. 

The action of by far the greater number of the other 
muscles is voluntary. 

Respiration, sneezing, the tension of the membrana 
tympani, the action of the cremaster, are regarded by 
some as belonging to the former class; by others, to the 
latter; and by others, as of a mixed nature. 

285. If this division is narrowly examined, it will be 
found embarrassed by so.many difficulties, that the limits 
of each class cannot well be determined. 

For, on the one hand, few functions can be termed 
truly involuntary, especially if we consider the connection 
of the imagination and passions with the will. 

Again, on the other hand, there are few voluntary 
motions that may not be rendered involuntary by the force 
of habit, whose influence upon our animal motions is 
immense. 


M t 
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986. Of the latter description are those muscular 
motions which, although generally voluntary, take place, 
under certain circumstances, without the knowledge of 
the mind, or even in opposition to its endeavours. 

Thus we wink involuntarily, if a friend suddenly ap- 
proaches his finger to one of our eyes, though it does not 
come in contact; the ring finger generally bends if we 
bend the little finger. 

‘We often unconsciously move our limbs even while 
sleeping soundly. 3 

‘On the contrary, some muscles which are almost al- 
ways obedient to the will, occasionally cease to be so: an 
instance of this exists in the difficulty which we experi- 
ence in attempting to move the hand and foot of the 
same side in different directions ; and in all those motions, 
which, although voluntary and perfectly easy if produced 
separately, are found very difficult if attempted together.* 

987. Among those motions which are supposed to -be 
perfectly involuntary, no one is free from exception, as 
far as I know, excepting the spasms of .the uterus during 
labour.} 

‘With respect to.the motion of the heart, we have the 
- indubitable testimony of Baynard and Cheyne, that they 
saw the famous English officer, who could stop-the mo- 
tion of his heart and arteries at pleasure.t 

There is no question that the pulsation of the heart and 


* Consult Winslow in the Mém. de l' Ac. des Sciences de Parts, 1739. 

+ ‘These are partly voluntary in some warm-blooded animals, as is 
shewn in birds when setting, which, if deprived of their eggs, are well 
known to lay others in succession. 

t Cheyne’s Treatise on Nervous Diseases, p. 307, sq. 
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arteries can be accelerated or retarded by the varied state 
of respiration.* 

The motion of the stomach is voluntary in all. rumi- 
nating animals, and I myself once distinctly found it 
voluntary in the human subject, in an instance of rumi- 
nation. 

Although the motion of the iris is involuntary in most 
persons, I have been credibly informed that some have 
been able, by a considerable effort, to subject it to the 
will and contract the pupil in a faint light. 

So numerous are the motions commonly called in- 
voluntary, which become voluntary in some particular in- 
dividuals, especially if aided by attention and liveliness 
of imagination.+ 

Thus I have seen some able to produce at any time a 
spasmodic bhorripilation of the skin, by ‘cpt i some 
unpleasant sensation to their imagination. 

Others have had the power of exciting local sweat in 
the hands, &c.t (A) 

288. This may perhaps be explained on the principle 
of sensorial reaction, (56) which may be produced by 
imagination,—-a mental stimulus, as easily, as by a corpo- 
real stimulus acting upon the sensorium (52). Many 
phenomena accord admirably with this explanation ; v. c. 


* See Sam. Lath. Mitchill On the gaseous oxyd of azote, &c. New 
York, 1795, 12mo. p. 26. 

Also Leop Caldani in the Memore della accademia dit Mantova. 
131705, D. 118. 

+ See the Rapport des Commissaires chargés par le Roy de lexamen 
du magnétisme animal, written by J. Sylv. Bailly, a man worthy of 
a better fate. Paris, 1784, 4to. p. 16. 

} See v. c. T. Bartholin in the Act. Hafniens, 1676, vol. iv. p. 191. 

M 2 


164 OF THE VOLUNTARY MOTIONS. 


the various causes of the erection of the penis, and of the 
flow of saliva. i 

989. The voluntary motions are the distinguishing cha- 
racteristics of the animal from the vegetable kingdom, 
For no plant has been discovered procuring for itself 
food by means of voluntary motion; nor any animal in- 
capable of locomotion, or at least of procuring sustenance 
by the voluntary motion of individual members. 

290. In ourselves, these motions afford a striking proof 
of the intimate harmony subsisting between the body and 
‘the mind; and which is demonstrated in the rapid and 
- various motions of the fingers of a good performer on the 
harp, and of the vocal organs whenever we speak.* 


NOTE. 


(A) Those muscles I conceive, are called voluntary, 
which we ordinarily have the power of directly contract- 
ing: those involuntary, which we have not ordinarily the 
power of directly contracting. These two definitions 
appear to me unexceptionable. The latter does not con- 
tradict what is unquestionably true,—that we can in- 
directly affect involuntary muscles, as the heart or sto- 
mach, by thinking of certain objects, and thus exciting 
certain emotions; nor does the former contradict another 
truth,—that voluntary muscles often contract without of 


a Nn 


Cg aTTOr 4 Not 

A person playing on the harp, dancing, and singing, at the same 
time, exercises about three hundred muscles at once. G. Ent’s animad. 
in Thrustoni diairibam, p. 130. 
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against our will. And this leads me to remark that the 
respiratory muscles deserve the epithet voluntary as much 
as any in the body, for we directly contract them: we 
feel an uneasy sensation in the chest from the retardation 
which occurs to the blood, and we inspire to remove it ; 
the uneasiness being removed, our effort ceases, and ex- 
piration spontaneously ensues. It is true that the uneasi- 
ness is so great that we are forced to inspire, and that 
respiration continues while we are asleep. But the same 
is true of all voluntary muscles. If you irritate any part 
of a person asleep, an effort of some kind is made to re- 
move it; and if you cause strong pain or titillation in a 
person awake, he will be eompelled, whatever restraint 
he may attempt upon himself, to make an effort to remove 
it by motion of some part, as forcibly as he is compelled 
to remove the uneasiness in the chest by inspiration.* 


* See A. P. Wilson in the Edinb. Med.and Surg. Journal, 1809. 
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SECT. XIX. 
OF MUSCULAR MOTION. 
291. I'ue immediate organs of motion, by far the most 


numerous in the body, are the muscles, which form the 
greatest bulk among all the similar parts. 


292. ‘They abound in azote more than other animal 


parts ; and the absence of this principle, from the com- 
bination of hydrogen and carbon, which exists during 
health, entirely converts them, under a particular morbid 


affection*® and after death} into an an adipocerous sub- 


stance, resembling soap or spermacete. 

293.-The muscles are distinguished. from other similar 
parts by two characteristic features ; the one derived 
from their structure, the other from their singular vital 
powers. ae. 

294. This fleshy structure is so constructed of moving 
fibres, sui generis, and of a very faint red colour, that 
every muscle may be resolved into fibrous bands, these 
into bundles of fibres, and these again into very fine 
fleshy fibrils. 


* For instance, in Elephantiasis. Consult Ph. Gabr. Hensler, Vom 
Abendlindischen Aussatze im Mittelalter, p. 316. Accurately de- 


- scribed examples of similar changes in other affections, may be found 


in Hedendaagsche Letter-Gifeningen, T. iv. P. ii. p. 45, and in the 
Mémoires de Mathematique, &c. presentés al Academie des Sciences 
de Paris, T. vil. p. 301. 

+ See Thouret in the Journal de Physique, T. xxxviil. p. 255. 

G. Sm. Gibbes in the Philos. Trans. 1794, p. 169. 


| 
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295. Every muscle possesses a covering of cellular 
membrane,* which is so interwoven with its substance, as 
to surround the bands, the bundles, and‘even each par 
ticular fibril. 

996. Every part of the muscles is amply supplied with 
blood-vessels and’ nervous threads. The latter appear to 
deliquesce into an invisible pulp, and unite intimately 
with the muscular fibres: the former are so interwoven 
with the fibres, that the whole muscle is red, and acquires 
its own paleness (294) only by being washed. 

207, Most muscles terminate in tendons, which are 
fibrous { parts, but so different in colour, texture, elas- 
ticity, &c. as to be readily distinguished from muscles : 
thus disproving the opinion of some, that the tendinous 
fibres originate from the muscular. This error arose 
chiefly from the circumstance of the muscles of infants 
containing a greater number of fleshy fibres, in propor- 
tion to the tendinous, than those of the adult. 

908. The other exclusive character of muscles (293) is 
the irritability of Haller,§ the notion of which, and its 


# See Ad. Murray, De Fasciw Lata. Upsal. 1777, 4to. 
+ See Fourcroy in the Mémoires de ? Academie des Sciences de 
Paris, 1785, p. 392, and 1786, p. 38. . 
} Albinus, Annotat. Academ. Ys. iv: Tab. v. f. 20 
§ I thus distinguish it, not: because the luminary of the Gottingen 
-gchool’ first discovered it, for he repeatedly bestowed praises. upon the 
opinions entertained with regard to it by his predecessors, from the time 
of Glisson ; but because He first investigated it as.it deserved, illustrated 
and enlarged upon it by numerous living dissections, and demonstrated 
the great power and influence of the doctrine thus. remodelled, upon 
the animal economy. I have also ancther reason, viz. to distinguish it 
from the irritability of the truly meritorious Gaubius, who applied the 
same term to the morbid sensibility of the living solid. 


168 OF MUSCULAR MOTION. 


difference from contractility, we formerly explained (41), 
but shall now prosecute farther. 

299. This irritability, or muscular power, or vis znsita, 
is bestowed upon all muscles, but in different degrees.* 

300 The highest order are the hollow muscles which 
perform the vital and natural functions, and especially 
the heart, (124) whose internal surface enjoys a see 
lively and permanent irritability. 

Next to the heart follows the intestinal canal, particu- 
larly the small intestines, which, in warm-blooded animals, 
contract after the heart has ceased to show signs of irri- 
tability. 

Next the stomach. 

Then the urinary bladder, &c. 

Among the other muscles, the respiratory, y. c. the 
diaphragm, the intercostals, and triangularis sterni, are 
remarkable for their irritability. 

Then follow the remaining muscles. 

Less, but still however some, exists in the arteries (128). 

Also in the venous trunks contained in the thorax (95). 

Still less, if it deserve the name of irritability, in the 
other blood vessels. (132) 

Ol. Haller, the great arbitrator in the doctrine of irri- 


* See Haller on the irritable parts in the Commentar. Soc. Sc. Gotting. 
T. ii. and in the Nov. Commentar. Getting. T. iv. 

Among innumerable other writers on the same point, suffice it to 
quote the following : 

‘Zimmerman, De irritabilitate. Gott. 1751, 4to. 

Oeder on the same. Hafn. 1752, 4to. 

J. Eberh. Audrez on the same. (Pras. Ph. Fr. Gmelin.) Tubing. 
1758, 4to. 

Some others have been already mentioned, as well as three entire 
Collections of Writers, (p. 182.) 
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tability, has ascribed it improperly (40, 5807) I think, to 
some parts possessed indeed of contractility, but in which 
_T have never been able to detect genuine irritability, 

Such are the lacteals, glands, gall bladder, uterus, the 
dartos, and the penis. (A) 

And others, with no less impropriety, bestow it upon 
the iris, the external surface of the lungs, &c. in which. 
it no more exists than in the cellular membrane and 
those parts which are composed of it,—the common inte- 
guments, membranes of the brain, pleura, peritoneum, 
periosteum, medullary membrane, tendons, aponeuroses, 
&c. or in the proper parenchyma of the viscera, (20) of 
the liver, spleen, kidnies, secundines, the brain, and the 
rest of the nervous system, every one of which parts is 
destitute alike of muscular fibre, and of what is peculiar 
to it,—irritability. 

302. As we find muscular irritability sometimes ¢con- 
founded with the contractility of the mucous web ; so» 
on the other hand, some eminent men, particularly in 
modern times, have attributed it to the nervous energy .* 

Now, although we cannot deny the influence of the 
nerves upon the muscles, most strikingly shewn of late (225) 
by the experiments of the celebrated Galvani and others, 
and although no muscular fibril, however minute, can be 


* To this point chiefly belong the celebrated disputes respecting the 
influence of nerves upon the motion of the heart, and the modus 
operandi of opium upon the heart and nerves. 

Consult, besides other authors already quoted, 

Rob. Whytt’s Essay on the vital and other involuntary motions of 
animals. Edinb. 1751, 8vo. and more at large in his works, 4b. 
1708, 4to. ; | | 

J. Aug. Unzer, erste Griinde einer Physiologie der eigentlichen 
thierischen natur thierischer Korper. Leipsig. 1771, 8vo. 
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found absolutely destitute of nervous pulp, we are not-on 
this account to assert that irritability is nota power sui 
generis, as clearly different from the nervous energy as 
from:contractility. For parts not: muscular are not irri- 
table, however abundantly they may be supplied with 
nerves, as the corium, the mumerous nervous viscera ; 
and the muscular texture alone exhibits the genuine phe- 
nomena of irritability. So that from the weight of these 
united arguments, to omit many others, it appears more 
just to assign these phenomena to the muscular fibre 
alone, than to ascribe them to the nerves, which are 
common: to so many other parts, but do not in these 
excite the faintest sign of irritability. I say nothing of 
many weighty arguments derived, for instance, from the 
facts, that no proportion exists between the degree of 
irritability and the number of nerves in any part; that 
one description of vital powers is often very energetic, 
while the other is languid in the same individual, ae- 
cording to national, morbid, or more especially to sexual 
variety. (B) | 

303. The nerves exert their influence upon the muscles, 
as remote or exciting causes of their action, but by no 
means as the proximate or efficient, which is the inherent 
irritability of the muscles. 

The passions, v. c. act upon the sensorium, this upon — 
the nerves of the heart, so as to excite its irritability, which 
produces palpitation and other anomalous motions, 

The will acts upon the sensorium, this, reacts upon the — 
nerves of the arm, which excite: muscular motion, as re- 
mote causes ; but the proximate cause is the irritability 
of the muscles themselves. | 

304. With this distinction of the two causes of mus- | 
cular motion, the result of those experiments exactly cor » 
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respond , which have been so frequently made by dividing 
or tying the nerves.* Paralysis ensued, but irritability 
continued vigorous for a length of time afterwards. 

There have been cases where one limb was motionless 
from paralysis, but retained its sensibility, while the other 
was insensible, but still capable of motion.+ Others have 
had great pain in paralytic parts. 

305. The true efficacy of the blood:so copiously afforded 
to muscles, (296) in promoting their action, is not clearly 
ascertained. 7 

In the Stenonian experiment,§ indeed, paralysis of the 
hind legs commonly follows the application of a ligature 
upon the abdominal aorta. || (C) 

But after all, | am confirmed in the opinion formerly 
mentioned (125), that the action of what are commonly 
called voluntary muscles depends less than that of the 
heart, upon the afflux of blood to the moving fibres ; and 
on the contrary, more than it, upon the influence of the 
nerves which excite their ritability. 

306. Besides these inherent powers common to all mus- 
eles, there are some peculiar and adventitious, arising 
from figure, situation, &c. and answering their object with 
perfect accuracy. | | | 

307. From this circumstance, the muscles in general 


* J. H. v. Brunn’s Experimenta Circa Ligaturas Nervorum. in 
vivis Animalibus Institute. Gotting. 1753, 4to. 
+ v. J. Stewart, De Systematis Nervost Offictis. Edinb. 8vo. 

t C. A. Pfaff, tiber Thiertsche Elektricitét und Reizbarkett. 
Leipsig, 1795, 8vo. p. 263. 

§ Stenen’s Elementor. Myologice spec. Florent, 1667, 4to. p. 86. 

| See Courten in the Philos. Trans. No. 335, p. 500,,and Haller 
in the Comment. Soc, Sc. Gotting. T. iv. p. 295. 


172 OF MUSCULAR MOTION. 


are divided into hollow and solid. The former, as we 
have seen, not directly subject to the will, belong more 
to the vital and natural functions, and are consequently 
not to be considered at present, while we are speaking of 
-the voluntary muscles, which belong to ine order of 
animal functions. 


308. Among the latter also, there ismuch variety. For, | 


not to allude to difference of size, there is great variety 
in the disposition of their bands and fasciculi, and the di- 


rection of their fibres, in the proportion of the fleshy to. 


the tendinous part, in their course, mode of insertion, &c. 

309. The greatest number are long, and their fleshy 
bellies terminate at each extremity in tendinous. chords, 
inert, and destitute of irritability, and fixed to the bones, 
which they move in the manner of levers. 


310. While a very few muscles are destitute of tendons, © 


such as the latissimus colli, an equally smali- number are 
not inserted into bones, such are the cremaster, as we ge- 


nerally find it, the azygos uvule, most of the muscles of ~ 


the eye, &c. 

311. The muscles endowed with those common (298 
sq.) and peculiar (300 sq.) powers, are thus prepared to 
perform their actions, which also may be divided into 
common and peculiar. 

312. A property common to all muscles, and the imme- 
diate consequence of their irritability, is to become shorter, 
more rigid, and generally unequal, and, as it were, an- 
gular, during contraction. 

To attempt, with J. and D. Bernoulli and other mathe- 
matical physicians, to reduce this diminution to a general 
admeasurement, is rendered impossible, among other 
causes, by the great difference between the hollow and 
solid muscles in this respect, and between the solid mus- 
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cles themselves, v.c. between straight muscles (such as 
the intercostals) and sphincters. 

313. The peculiar actions of muscles (311) joeidegatid 
with their peculiar powers, and consequently vary so much 
as to be referrible to no general laws. 

To cite one instance out of many, that action of certain 
-smuscles is peculiar and anomalous, which seldom occurs 
alone, but nearly always subsequently to, or simultaneously 
with the action of some of a different order. Such is 
the action of the lumbricales, when, during rapid motions 
of the fingers, they follow the action of other muscles 
of the metacarpus and fore arm; and of the lateral recti 
muscles of the eyes, either adducens of which seldom 
acts, unless simultaneously with the abducens of the other 
eye; | 

The commonly received law,—that a muscle during its 
contraction draws the more moveable point of insertion 


to the more fixed, must be considered, as Winslow wisely 


_remarks,* perfectly relative, and subject to different limi- 
tations. Thus, for example, sometimes the one point, 
and sometimes the other, may be the more moveable; ac- 
cordingly, as the united action of many different muscles 
may render the opposite more fixed. 

And, on the other hand, although the action of ‘he 
flexors is generally so much stronger than that of their 
-antagonists,—the extensors, that, when the body is at rest, 
the arms, fingers, &c. are a little bent, this does not so 
much depend upon the strength of the contraction of 
the flexors, as upon the voluntary relaxation of the ex- 
tensors, for our own relief. 


* Mém. del’ Acad. des Scienc. de Paris, 1720. 
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314. Every muscle has moreover a peculiar mechanism,* 
adapted to the individual motions for whichit is intended. 
Besides the determinate figure of each, many other kinds 
of assistance are afforded to their peculiar motions. The 
burse mucos@, chiefly found among the muscles of the 
‘extremities; the annular ligaments by which some are 
surrounded; the fat in which most are imbedded; the 
lymphatic vapour around each ; and, above all, the con- 


formation of the sceleton, chiefly in regard to apophyses, - 


condyles, and the articulations ; nay, even whole bones, 
v. c. the patella, the pisiform of the carpus, and the sesa- 
moid bones ;+ are destined solely to facilitate the actions 
of certain muscles. 


315. In this mode is compensated, or at least diminish- 


ed, that inevitable loss of power, which necessarily takes 


place from the conformation and stature of the whole 


system, in which, from the acute angle at which some 
muscles are inserted, or the ‘proximity of their insertion 
to the centre of motion, much of that power is lest, which 
would have existed, if their insertion had been more re- 
mote or at a more obtuse angle:{ 

316. The human body, possessing 450 muscles, or even 
more, according to sexual or individual variety, is thus 
furnished with a double advantage,—with an extreme 
agility of motion in particular parts and throughout the 


* P. J. Barthez. Nouvelle Mechanique des Mouvemens de ea 
et des Animaux. Carcass. 1798, 4to. 

+ Hence, of all animals which I have dissected, the mole is sup- 
plied with the most remarkable apparatus of sesamoid bones ; its an- 


terior palmated feet, with which it digs, have many of these bones, 


which greatly facilitate the action of the brachial muscles. 
{ Gilb. Blane on Muscular Motton, p. 51. 
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whole; and with a surprising degree of strength and en- 
durance of labour. Both these are accomplished partly 
by the perfection of the muscles, which, like the perfection 
of ossification, takes place at manhood; and partly by 
habit and practice, the former of which in affording 
strength and agility to the muscles, is demonstrated in 
repe-dancers, leapers, runners, wrestlers, porters, savages, 
and in the examples of ancient nations. 


NOTES. 


_ (A) Imtability is a power of contracting upon the ap- 
plication of a stimulus, ceasing with life. It compre- 
hends animal and organic contractility, (See Note to 
Sect. vi.) and we must suppose the lacteals, vessels of 
glands, gall bladder and dartos to be possessed of it: the 
uterus will hereafter be shewn positively to have muscular 
fibres, and their existence will be rendered probable in 
the human penis. 

(B) See Note F. Sect. xii. 

(C) This paralysis does not show the irritability of the 
muscles to be impaired ; they would doubtless contract 
immediately after this experiment, upon the application 
of a stimulus, as readily as they do after apoplexy. The 
ligatures act immediately by depriving the nerves of the 


* I have treated on this point at large, in the Medic. Biblioth. 
Vol. ii. p. 407. 
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power of stimulating them; for a supply of arterial blood 
is necessary to the function of the nervous system,* and 
the ligature of the abdominal aorta cuts this off from the 
lower part of the spinal marrow, and what originate from 
it,—the nerves of the hind legs. If venous blood is sent 
to the brain, death ensues, and the function of any part is 
destroyed by forcing venous blood into its arteries.} 
Another source of paralysis must ultimately arise,—the 
loss of irritability from the want of circulation in the 


muscle. 
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* Le Gallois, Sur le Principe de la Vie. 
+ Bichat, Récherches Physiologiques. 
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SECT. XX. 


OF SLEEP. 


$17. Tue faculties both of feeling and motion, pos- 
sessed by the nervous system whose history we have 
thus pursued, are so fatigued by their exertions in the 
day, that rest is necessary during the night to recruit 
them by means of sleep,*—the image of death. 

318. Sleep is a periodical function, by which the inter- 
course of the mind and body is suspended, and whose 
phenomena now to be traced, correspond very aptly with 
the supposition of a nervous fluid. 

319. Besides other precursors of sleep, may be enume- 
rated a gradually increasing dulness of the external senses, 
and a relaxation of most, especially of the long, voluntary 
muscles ; a congestion of venous blood about the heart, 
and relief afforded by yawning to the uneasy sensation 
thus produced : lastly, a curious kind of short delirium at 
the moment when sleep is all but present.+ 

320. The phenomena of sleep, therefore, amount to 
this,—that the animal functions are suspended, and all the 
test proceed more slowly and inactively. For the pulse 
is slower, the animal heat, ceteris paribus, diminished, 
perspiration more sparing, digestion imperfect, and nearly 
SES SEG Ee ORE TSE OR MOR 

* Consult, among authors hereafter to be recommended, Er. Dar- 
win. Zoonomia. T. i. Sect. xviii. 

+ De Pauw has some singular observations upon itin his Recherches 
sur les Egyptiens et les Chinois. T. ii. p. 159. 


N f 


178: OF: SLEEP. 


all the excretions (except that of the semen, which is 
indeed rather unusual) suppressed. (A) 

321, The remote causes of sleep are evident.* Tio say 
nothing of narcotics, it is induced by the expenditure of 
the animal powers from previous fatigue or watchfulness, 
also by habit, darkness, silence, rest, &c. which acquire 
their somniferous powers in some measure from habit ; 
by mild, continued, and uniform impressions upon certain 
senses, v. c. the murmur of a rivulet, or the view of a 
field of standing corn agitated by the wind, a previous 
meal, intense cold applied to the surface, and other, modes 
of deriving blood from. the head, as pediluvia, clysters, 
profuse hemorrhages. 

322. These remote causes may induce the proximate 
cause, which, upon mature consideration, think pro- 
bably consists in a diminished or impeded flow of oxyge- 
nated (arterial) blood ‘to the brain, for that fluid is of the 
highest importance, during the waking state, to the 


reaction of the sensorium upon the senses and voluntary: 


motions. 


* Although the lethargic winter torpor of the Alpine marmot, the 
cricetum, and many other brute mammalia, differs importantly from 
the sleep now spoken of; modern. observations. respecting this torpor 


have shewn, that, in their phenomena and remote causes, both corre- 
spond and mutually elucidate each other. Consult, for instance, 
Sulzer. Naturgeschichte des Hamsters, p. 162. 

Spallanzani, Sw /a Respiration. Geneva. 1803, 8vo. 

Mangili, and G. Ul. Von Salis in the. latter’s and Steinmiller’s 
Alpina. 'T. iv. 1809. 

Cuvier’s Analyse des Travaux de la Classe Physique de 0 Institut. 
1807. 

¢ Those who wish to know and compare other opinions upon the 
causes of sleep, may consult M. De Grimaud’s Mémoire sur la Nutri- 


£ 


tion. Petersb. 1789. 4to. p. 194 


i 
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The influx of blood‘is diminished by its derivation from 
the brain and congestion in other parts; it is impeded by 
the pressure of foreign matter upon the brain, whether 
from serous or purulent collections, from depression of 
fractured bones, &c. 

This diminution of, or impediment to, the flow of blood 
to the brain, causes a deficiency of water in the ventricles 
and a collapse of them, upon which that acute and deep 
physiologist, David Hartley, on whom we formerly be- 
stowed praise, explains the various phenomena of dreams.* 
Besides other phenomena which accord with this expla- 
nation, one is very remarkable which I witnessed in a 
living person, and has been already noticed,—that of the 
brain sinking whenever he was asleep, and swelling again’ 
with blood the moment he awoke. 

This opinion is likewise strengthened by the production 
of continued watchfulness from ihe plod of blood in 
the head. 

$23. The quantity of sleep depends much’ upon age, 
constitution, temperament, &c.; generally:speaking, much 


Arn. Wienholt in the Heilkraft des thierischen Magnetismus, T. ii. 
p. 439. 

H. Nudow. Versuch einer Theorie des Schlafs. Ratisbon, 1791, 8vo. 

Steph. Gallini at the end of his Saggio d’Osservaziont Sui Nuovi 
Progresst Della Fisica del Corpo Umano. Padua,.1792,.8vo. 

Manduit in Fourcroy in the Médecine Eclairée, &c. T. iv. p: 273: 

T. Chr. Reil’ Functiones Organo Anime Peculiares. Hal. 1794, 
8vo. p, 108. 

L. H. Chr. Niemeyer Materialicn zur Erregunstheorie. Gotting. 
1800, 8vo. p.71. 

Troxler. Versuche in der Organischen Physik, p. 435. 

Brandis Pathologie, p. 534. 

* Observ. on Man. Vol. i. p. 48. 
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sleep is the attendaut of weakness, (as we find it in in- 
fants born prematurely and in superannuated persons,) 
and the very frequent source of fatuity and torpor. 

124. We awake refreshed with sleep; and this return 
to life is attended by the same phenomena as the approach 
of sleep,—by gaping, usually attended with stretching, 
by some degree of dulness of the senses, &c. 

325. The causes of waking correspond with those of 
sleeping. | 

The proximate is the more free return of blood to the 
head. | 

The remote are (besides the power of custom, which is 
in this respect very great) various stimuli applied to the 
external or internal senses, either immediately affecting 
the nervous system, as the distension of the bladder, or 
mediately, by the intervention of the imagination, as in 
dreaming. 

326. Dreams are a wandering of the imagination, which 
recalls the ideas of objects formerly perceived, especially 
of objects of sight, and appears to employ and interest 
itself with them. 

It has been disputed whether dreams are natural during 
health. Some believe that they always occur during sleep, 
although they may escape our memory.* Others conceive 
them the consequence only of derangement in some of 
the abdominal viscera.+ Very healthy adults have asserted 
that they never dreamt.{ 


cece ems er LITE ESI 


* Consult Kant. Critik der Urtheilskraft, p. 298. and Anthropologie. — 
p. 80. 

+ v. F. Xav. Mezler von der Schwarzgallichten Constitution, p. 80. 

tv. Locke's Essay concerning Human Understanding. “Vol, 1. 
p- 74. Lond. 1726. 8ve. 
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They are generally confused and irregular, but occa- 
sionally discover extraordinary marks of reason.* 

The power of corporeal stimulants is very great in pro- 
ducing dreams ; v. C. of the semen in producing lascivious 
trains of ideas, of excessive repletion in causing frightful 
appearances. We have one instance of a man, in whom 
any kind of dreams could be induced, if his friends, by 
gently addressing him, afforded the subject matter.+ This, 
however, appears to be a preternatural state; between 
sleeping and waking ; as does also the truly diseased case 
of sleep-walkers, and that affection which seizes them 
with what is termed magnetic ecstasy, which is, however, 
of a very different nature.t 

Locke and others have regarded all dreams as a species 
of this mixed state. (C) 


4 


NOTES. 


(A) Respiration also proceeds more slowly. 
(B) It is certain that the supply of arterial blood to : 
every part, and especially to the nervous system, is requi- 
site to its functions and its life, and that in proportion to 
the activity of a part is the activity of its supply of arterial 


* See for instance what Hollmann has related of himself in this par- 
ticular, Pneumatolog. Psycholog. et Theol. Natural. Gotting, 1780, 
- 8vo. p. 196. 

+ Beattie’s Dissertations Moral and Critical. Lond. 1783, 4to- 
pul? 

t G. Gottl. Richter De Statu Misxto somni et Vigilie quo Dormientes 
multa Vigilantium munera obeunt. Gotting. 1756, 4to. 

Wienholt, l.c. Vol. ii. P.i. p. 10. 
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blood. Analogy, therefore, renders it more than probable, 
that, during the inactivity of sleep, the brain having less 
occasion for arterial blood, has a less vigorous circulation 
than during the waking state; and we know that whatever 
diminishes the ordinary determination of blood tothe brain 
(321), or impairs the movement of the blood through it,* 
disposes to sleep.t But although this be gr anted, it must 
be viewed not as the ordinary cause, but as a circum- 
stance, or in fact a consequence, of sleep. Increase the 
activity of an organ, you increase its circulation ;. dimi- 
nish its activity, you diminish its circulation. The alter- 
ation of circulation is usually not the cause, but the con- 
sequence; necessary indeed .to the continuance of the 
altered degree of activity in the organ, but not the cause. 
The degree of activity of any part, and the degree of its 


a rE Et 


® As arterial blood when at rest acquires the venous character, it is 
evident that in congestion of blood, by which is meant an unusual 
quantity of blood in a part, not moving) with its usual freedom, the part 
affected has not its proper supply of arterial blood. Hence congestion 
in the head must, ‘from this cause alone, produce drowsiness. 

+ The: phenomena of torpid animals are precisely analogous to those 
of. common sleep. The sensibility and all:-the functions are lessened, the 
temperature is low, the circulation slow, respiration almost or quite im- 
perceptible, and digestion suspended. This torpidity is produced by 
a deficiency of external excitants, usually by cold and want of food, and 
in the language of Brown, is a state of direct debility, while our ordinary 
sleep is one of indirect debility. No structural peculiarity is discover- 
able, which enables certain animals to live through torpidity. See 
‘Dr. Reeve On Torpidity. 

Some animals become torpid on being deprived of moisture. ‘I put-a 
garden snail into a dry closet: without ‘food a year and a half ago; it 
became torpid and has remained so ever since, except whenever Ihave 
chosen to moisten \it:—-a few drops of water revive it at any time. 
Moisture has revived some animalcules after-a torpidity of twenty-seven 
years, Spallanzani. Opuscules Phystques. 
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circulation, are exactly and unalterably correspondent. If 
the circulation through apart be mechanically increased - 
or diminished, the sensibility.and activity of the part will, 
doubtless, be proportionally increased or diminished. ‘This 
example occurs in hemorrhage; frequently both are 
caused simultaneously,—when diarrhea renders the surface 
pale and cold, both the blood is sent more sparingly to it, 
and the action of its vessels is diminished by the increased 
activity of those of the intestines; in ordinary sleep, the 
diminished circulation appears the consequence, for acti- 
vity is always followed by inactivity. Stimulate a muscle, 
separated from the body, it contracts, but it soon refuses 
to do so; after a little rest, it again contracts upon the re- 
moval of the stimulus. The case of the brain is analogous ; 
and when, after its daily activity, it falls asleep, the dimi- 
nution of its circulation consequently ensues. 

(C) In sleep the action of the mind is in a high degree 
suspended. But the degree of suspension is extremely 
various. In ordinary sleep the mind is sufficiently alert 
to feel unpleasant sensations and make an effort to remove 
their causes ;—whether to remove the uneasiness of im- 
peded circulation in the lungs by breathing, or to draw 
away the hand when tickled. Imagination is often active, 
and one idea associates with it another, constituting 
dreaming; but the activity of the mind is partial, and 
though we are able occasionally even to reason correctly 
in our dreams, we are not sufficiently ourselves to dis- 
cover the incompatibility of many circumstances which 
we fancy. In a higher degree of activity, we answer ques- 
tions put to us, although often ridiculously, as our de_ 
ficiency of mental power prevents us from keeping our 
associations in a proper train; and we sometimes even 
perform a regular series of movements. 
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Between sound sleep and the waking state are innu- 
merable degrees. The great feature of sleep is the de- 
ficiency of our active powers. If we have any external 
sensation, or if the imagination riots on, presenting trains 
of images to our internal senses, we reflect upon them 
but weakly, make great mistakes, and however well we 
may reason, or whatever corporeal movement we execute, 
the inferiority of our active powers is conspicuous. That 
active power is not suspended, as Mr. Dugald Stewart 
maintainsn his theory of dreaming,* the simple fact of 
breathing during sleep, to say nothing of the other motions, 
and the acute, though circumscribed, reasoning which oc- 
casionally occurs in sleep, abundantly proves to the most 
superficial observer. 


* Elements of the Philosophy of the Human Mind. Vol. 1. 
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307. As sleep repairs the loss of the animal powers, 
so food repairs that of the natural, and supplies fresh ele- 
mentary particles in the room of those which are con- 
stantly wasting. 

528. We are most effectually induced to procure and 
take food by various calls of nature, all tending to the — 
same end; on one hand, by the intolerable torment of 
hunger and thirst; and on the other, by the equally 
powerful allurements of appetite. | 

329. Some ascribe hunger to an uneasiness arising in 
the stomach from being empty and unoccupied ; others to 
the mutual friction of its ruge ; others not only to the 
stimulus of its fluids, now secreted in abundance,—of the 
saliva and gastric juice,—but to an acrimony which they 
acquire when food is not taken in proper time. (A). 

330. Thirst appears referrible both to a very unpleasant 
dryness of the fauces, and to the particular stimulus of 
acrid matters, especially of salts, taken by the mouth. 
It may be, therefore, the consequence of excessive ab- 
sorption in the cavity of the mouth, such as occurs when 
‘the mother again applies her infant to the breast imme- 
diately after it has sucked; or, as happens not uncom- 
monly, wheu venesection or purging have been ordered. 
Violent passions frequently induce thirst. (B). 
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331. The necessity of obeying these stimuli, is more 
or less urgent according to age, constitution, and espe- 
cially according to habit, and nothing can therefore be 
positively affirmed respecting its intensity; but thus 
much is certain, that an healthy adult, in whom all the 
calls of nature are felt in their usual force,* cannot ab- 
stain from food a whole day without great prostration of 
strength, nor scarcely beyond eight days without danger 
to his life. (C). 

332. Although thirst is a violent desire, drink appears 
not very necessary to life and health; for many warm 
blooded animals,—mice, quails, parrots, &c. do not drink 
at all; and some individuals of the human species haye 
lived in perfect health and strength without tasting 
liquids.+ 

333. It has been disputed whether our food, by which 
we satisfy these stimuli, is derived more advantageously 
and the more consistently with nature, from the animal or 
vegetable kingdom. { | 

334. Some contend that man is herbivorous, from the 
shape of his teeth,§ the length of his intestines,|| the dif- 


* Consult among innumerable writers on long fasting, James Barthol. 
Beccarius in the Commentar. institutt Bononiens, T. ii. p. 1. and Flor. 
J. Voltelen’s memorab. apositie septennis hist. LL. B. 1777, 8vo. 

+ See G. Baker inthe Med. Transact. published by the Coll. of 
Physicians in London, vol. ii. p. 265, sq. 

t J. W. Neergaard’s vergleichende Anatomie und Physielogie der 
Verdauungswerkzenge der Satigethiere und Vogel. Berlin, 1806, p. 244. 

§ Gassendi’s Letter to J. Bapt. v. Helmont. Opera. Florence, 1727, 
fol. T. vi. p.17. Al. Monro, Senr. in his Essay en Comparative Ana- 
tomy, p. 17. : 

| J. Wallis in the Philos. Trans. No. 269. 
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ference between the structure of the small and large in- 
testines, and from the cells of the colon. Rousseau in- 
geniously urges the circumstance that woman is naturally 
uniparous and provided with two breasts.* To these ar- 
guments it may be added, that some men have ruminated, 
—a power peculiar to herbivorous animals; that tame 
vegetable feeders are easily accustomed to animal food, 
whereas carnivorous animals, excepting the dog, can 
very seldom be brought to feed on vegetables. 

The arguments of those who, with Helvetius,+ regard 
man as carnivorous, are derived from the conformation 
of his stomach, the shortness of the coecum, &c. 

335. More careful observation, however, proves that 
man is not destined for either kind of food alone, but for 
both. His teeth, particularly the molares,t (D) and the 
peculiar structure of the intestines just alluded to, (E) 
hold a middle rank between the same parts in the fer 
and in herbivorous animals. The mode in which 
the condyles of the lower jaw are articulated with the 


* Sur Porigine de linegalité parmi les hommes. p. 196, sq. 

+ Delhomme. T. ii. p. 17. 

t The opinion of Broussonet is singular. He thinks the human 
molares closely resemble the teeth of herbivorous animals, and at the 
-game time regards the incisores and canini as allied to those of the car- 
nivorous tribes: and, after comparing the number of the molares with 
that of the other teeth, concludes that the quantity of vegetable food 
intended for man is to the quantity of animal food as 20 to 12. 

But on this calculation it follows, that infants, who have four mo- 
lares only in each jaw, are destined to consume a larger portion of ani- 
mal food than adults, since the proportion of the molares to the olher 
teeth is in them as 8 to 12. 
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temporal bones, demonstrates it in the most striking man 
ner (F). 

336. As the human race exists in more parts of the 
globe than any other kind of animal, we should have 
been but ill provided for, if we had been destined to sub- 
sist on either description of food alone; whereas man now 
inhabits some countries which afford either vegetable or 
animal food only. 

337. Manis by far the most omnivorous of all animals, 
capable not only of feasting on luxurious combinations 
derived from each kingdom, but of subsisting with health 
and vigour on nearly one kind of the most simple food. 

Thus, to mention a very few instances, many at pre- 
sent live on vegetables only, on the tubera of night-shade, 
(potatoes) chesnuts, dates,&c. The first families of man- 
kind most probably subsisted for along period merely 
on fruits, roots, corn, and pulses.* 

The noinade Moors have scarcely any other food than 


gum seneka.} 


The inhabitants of Kamtschatka and many other shores — 


scarcely any other than fish. 

The shepherds in the province of Caraccas in South 
America, on the banks of the Oronoko,{ and even the 
Morlachs § in Europe, live almost entirely on flesh. 

Some barbarous nations devour raw animals. This 
cannot be denied to have been formerly the case with the 


ESE, 


* Consult my very attached friend Heyne’s Opuscula Academ. vol. 1. 
p. 366, sq. 

+ Adanson in the Mém. de lacad. des Sc. de Paris, 1778, p. 26. 

+ Fil. Salv. Gily’s Suggio di storia Americana, vol. iv. p. 120 

§ Gius. Ant. Pujati’s Reflessioni sul vitto Pitagortco. . Feltri. 1751 
Ato, 
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Samojedes,* the Esquimaux,+ and some tribes of South 
America. 

Other nations are no less remarkable in their drink. 

The inhabitants of many intertropical islands, espe- 
cially in the Pacific Ocean, can procure no sweet water, 
and instead of it drink the juice of cocoa-nuts. 

Others take only sea-water. 

Innumerable other facts of this kind clearly prove man 
to be omnivorous. 


NOTES. 


(A) 1f hunger arise from a sense of vacuity in the 
stomach, why should it be increased by the application 
of cold to the surface, the deglutition of cold liquids, 
&e.? 

The explanation by friction of the ruge is equally un- 
satisfactory ; because the friction of these, if this does 
really occur, cannot be greater than the friction of the 
stomach against its contents after a meal, at which time 
hunger does not exist. 


: 


* (De Klingstaedt) Mém. sur les Sumojeds et les Lappons. 1762, 8vo. 

+ Curtis in the Philos. Transact. vol. Ixiv. P. ii. p. 381, 383. 

{ T. Winter in Hakluyt’s Principal Navigations of the English 
nation, vol. iii. p. 751. . 


. 
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Nor can the presence of the gastric juice explain the 
matter; because, as every one knows, no mental sensation 
arises in any other organ which is not excrementory from 
the stimulus of its natural fluid; and I presume that this 
is the stimulus alluded: to, because the mechanical sti- 
mulus from the bulk of the gastric juice, occurs equally 
from the presence of food, which does not excite hunger. 

The supposition of an acrimony generated in the gastric 
fluid, &c. is, as a cause of hunger, absurd; it would be 
unfit for its purposes, and would be most likely to sa 
rather than produce appetite. 

Hunger has been attributed by some to a sympathy of 
the stomach with a general feeling of want in the system. 
But hunger is removed immediately that a due quantity 
of food is swallowed, long before the general system can 
have derived benefit from the meal. The circumstance 
giving rise to this opinion is the continuance of hunger, 
although food be taken in abundance, in cases of scirrhus 
pylorus and enlarged mesenteric glands. Here, it is 
urged, the hunger continues, because the body receives 
no rriaiaiied But, in scirrhus of the pylorus, vomit- 
ing soon follows the reception of food into the stomach, 
and therefore this organ is reduced to the condition in 
which it was previously, and the return of hunger Is easily 
explicable. In diseases of the mesenteric glands, there is 
in fact no obstruction to the course of the chyle. Blu- 
menbach always found them permeable (427), and the 
continued hunger appears rather a part of the diseased 
state of the chylopoietic viscera. Besides, many cases of 
imperfect nutrition, from various causes, occur without 
any increase of appetite. 


If hunger arose from fatigue of the stomach, it: should: 


| 
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be greatest immediately after the laborious action of di- 
gestion, and. gradually decrease ; but it on the contrary 
increases. | 

Were irritation the cause, hunger should be greatest 
when the stomach is filled with food. 

On the whole, hunger may perhaps be regarded as a 
sensation arising from the corrugation of the interior coat 
of the stomach. 

It is increased by cold drink, by cold air applied to the 
surface, by acids, bitters, and astringents;—all which may 
be presumed to induce contraction of the muscular fibres 
of the stomach, and thus corrugate its inner coat. It is 
diminished by heat and every thin g which relaxes. Again, » 
hunger ceases immediately that the stomach is filled, 
and thus all corrugation removed. 

Being, on this explanation, a sensation arising from a 
local state of the stomach, it will be affected not only by 
whatever affects this state, but by whatever affects also the 
sensibility to this state, and therefore be subject to the 
common laws of sensation. Thus, the state of the stomach 
remaining the same, hunger may diminish from the occur- 
rence of other sensations which attract our attention more 
forcibly, by passions of the mind, &c.; as is exactly the case 
with all other sensations, even with those that are morbid. 
Under strong attention of the mind either to pursuits of 
Intellect or passion, to delightful or painful sensation, all 
other sensations cease to be felt, although really violent ; 
and frequently, from being unattended to, do not recur. 
Passions, however, may affect hunger, net only by in- 
creasing or diminishing the sensibility to the corrugation, 
but by increasing or decreasing the corrugation,—the 
cause of the sensation. 

(B.) As hunger appears to depend upon the local con- 
dition of the stomach, &c. so does thirst more evidently 
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upon that of the fauces. Every consideration renders it 


probable that thirst is the sensation of the dryness of the. 


parts in which it is seated. Whatever produces this dry- 
ness, either by diminishing the secretion of the mouth, 
&c. or by carrying off the fluid when secreted, produces 
thirst, and vice versa. Being a sensation, the same may 
be repeated in regard to it as was observed respecting 
hunger. 

(C.) Instances of fasting for a much greater length of 
time may be found in authors, but these are extraordi- 
nary cases. 

(D.) In carnivorous animals, the incisors are very 


large; and the molares generally of an irregular wedge. 


form, those of the lower jaw closing in those of the upper 
like scissars, and being adapted for lacerating. In the 
herbivorous, the surface of the molares is horizontal or 
oblique, adapted for grinding. 

(E.) As‘the food of herbivorous animals requires more 
preparation before it becomes the substance of the ani- 
mal, the stomach is adapted to retain it for a length of 
time. The cesophagus opens nearer the right extremity 
of the stomach, and the pylorus nearer the left, so that a 
blind pouch is left on either side. In the carnivorous, the 
reverse is the case, and the stomach cylindrical, to favour 
the quick passage of the food. For the same reason, the 
intestines in the latter have generally shorter and fewer 


valvule conniventes ; and, in some Instances, no ccecum- | 
(F.) In animals which subsist on animal food, the con-- 


dyles of the lower jaw are locked in an elongated glenoid 
cavity, and all rotatory motion is thus prevented, as motion 
upwards and downwards is sufficient for the laceration of 
the food. In vegetable feeders the joint is shallow, so 
that a horizontal motion is allowed for grinding the 


food. 
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338. ‘ue lower jaw is the chief organ of mastication, 
and is supplied as well as the upper with three orders of 
teeth. 

With incisores, generally * scalpriform for the purpose 
of biting off small pieces, and not placed in the lower 
jaw, as in other mammalia, more or less horizontally, 
but erect—one of the distinctive characters of the hu- 
men race. 

With strong conical canine teeth, by which we divide 
hard substances, and which in man neither project beyond 
the rest, nor are placed alone, but lie closely and in re- 
put order with the others. 


- With molares of various sizes, adapted for grinding, 
ee ee ee Oe ee a ee 


* I say generally: for, omitting particular examples of their obtuse- 
ness, I may remark that, in the skulls of most mummies, I have found 
the crown of the incisores thick and obtuse. And since the more 
remarkable for this variety have resembled in their general figure and 
appearance, the singular and never-to-be-mistaken physiognomy of the 
ancient Egyptians, observable in the idols, sarcophagi, and images of 
~ ancient Egypt, it is probable that this peculiar form of the teeth, whe- 
ther owing to diet or whatever else, was peculiar to the ancient Egyp- 
tians, so that it may be regarded as a natural mark or even character- 
istic by which true ancient mummies may be distinguished from those 
of late formation. 

I have written at large on this subject in the Philos. Trans. 1794, 
P. 11. p. 184. 
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and differing conspicuously from those of other mam- 
malia, by possessing gibbous apices singularly obtuse. 

339. The lower jaw is connected with the skull by a 
singular articulation, which holds a middle rank between 
arthrodia and ginglymus; and being supplied with two 
cartilaginous menisci of considerable strength, affords an 
easy motion in every direction. 

The digaster, assisted by the geniohyoidei and mylo- 
hyodei muscles, draws the lower jaw down, when we open 
the mouth. . 

The masseters and temporal chiefly raise it again when 
we bite off any thing, and are most powerfully contracted 
when we break hard substances. 3 

Its lateral motions are accomplished by the internal 
and external pterygoid. | 

The latter can also draw it forwards. é 

340. Substances are retained in the mouth and moved 
and brought under the action of the teeth by the buecina- 
tor and the tongue, which is very flexible and changeable 
in form, (235) 

341. During manducation, there occurs a flow of sa- 
liva,* which is a spumous fluid, consisting of a large 
portion of water united with some albumen, and_hold- 
ing in solution a small quantity of phosphate of lime,— 
the source of the tartar of the teeth and salivary calcull. 
From being constantly applied to the tongue, it is insipid, 


although it contains some microcosmic salt (phosphate of 


ammonia), as well as muriatic and, invariably, a small por- 
tion of oxalic acid. It is antiseptic} and very resolvent. (A) — “4 
hea, rrr TG BEER RAE Bo ena ee ee 

* J. Barth. Siebold’s Historia Systematts Salivalis. Jen. 1797, 4to- 
with plates. , 

+ Pringle, on the Diseases of the Army. Append. p. XLYIM. L ‘ 
Lxi. sq. Lond. 1765, 4to. | 
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342. ‘The saliva flows from three orders of con glomerate 
glands, placed laterally and interiorally with respect to 
the lower jaw. 

The principal are the parotids,* which pour forth the 
saliva behind the middle molares of the upper jaw, through 
the Stenonian ducts.+ 

The submavidlary, ¢ through the Whartonian.§ 

The sublingual, ||—the smallest, through the numerous 
Rivinian.* * 

343, The excretion of saliva, amounting, according to 
the arbitrary statement of Nuck,++ to a pound in twelve 
hours, is augmented by stimnli and mechanical pressure, 
or, if the expression may be allowed, emulsion. 

The latter cause, greatly favoured by the situation of 
the parotids at the articulation of the jaws, oceurs when 
we chew hard substances, which thus become softened. 

‘The former occurs when acrid substances are taken into 
the mouth, which are thus properly diluted; or arises from. 
unagination, (288) as when the mouth waters during the 
desire for food. 

344. The mucus of the labial and buceal glands ‘tt and 
of the tongue, as well as the moisture which transudes 
from the soft parts of the mouth, is mixed with tbe saliva. 

345. ‘This mixture of fluids poured upon a substance 


a a a PE IIA ae 


* See De Courcelle’s Icones Musculorum Capitis, Tab. 1. g. h. 
 Stenon’s Observationes Anatomica, p: 20. 

t De. Courcelles, 1c. Fab. 11. téé. 
~§ Wharton’s Adenographia, p. 120. 

|| De Courcelle’s tab. v. g. g. g 

** Rivinus De Dyspepsia. Lips. 1678, 4to. 

Aug. Fr. Walther, De Lingua Humana, ib. 1724, 4to. 
tt Nuck’s Sialographia, p. 29, sq. 
tt De Courcelles, I..c. Tab, 1v. e. ¢..¢. 
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which we are chewing, renders it not only a pultaceous 
and easily swallowed bolus, but likewise prepares it for 
further digestion and for assimilation. 

346. The mechanism* of deglutition, although very 
complicated and performed by the united powers of many 
very different parts, amounts to this. The tongue being 
drawn towards its root, swelling and growing rigid, re- 
ceives the bolus of food upon its dorsum, which is drawn 
into a hollow form. The bolus is then rolled into the 
isthmus of the fauces, and caught with a curious and 
rather violent effort by the infundibulum of the pharynx, 
which is enlarged and in soine measure drawn forward to 
receive it. The three constrictores + muscles of the pha- 
rynx drive it into the cesophagus. ‘These motions are all 
performed in very rapid succession and require but a short 
space of time. al 

347. Nature has provided various contrivances for 
‘opening and securing this passage-} 

The important motion of the tongue is regulated by the 
os hyoides. 

The smallest particle of food is prevented from entering 
the nostrils or eustachian tubes, by means of the soft 
palate,§ which, as well as the uvula suspended from its 


Un bidie aa ki eee ee eae 


* Fr. Bern. Albinus, De Deglutitione. L. B. 1740, 4to. 

P. J. Sandifort’s Deglutitionis Mechanismus. L. B. 1805, 4to. 

+ Eustachius. Tab. x11. fig. 4, 6. | 

Santorini, Tab. Posthum. vi. fig. 1. 

B. S. Albinus, Tab. Musculor. x11. fig. 23, 24. 

t J. C. Rosenmiller’s Leones Chirurgico-Anatomice. Fasc. 1. Vinar. 
1805, fol. 

§ Littre in the Mém. del’ Acad. des Sc. de Paris, 1718, tab. xv. 
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arch, and whose use is not clearly understood, is extended 
by muscles of its own, and closes those openings.* 

The tongue protects the glottis, for the larynx at the 
moment of deglutition is drawn upwards and forwards, 
and ina manner concealed under the retracted root of 
the tongue and applied to the latter in such a way, that 
the glottis being also constricted and protected by the 
epiglottis, is most securely defended from the entrance of 
foreign substances. 

348. Deglutition is facilitated by the abundance of 
mucus which lubricates these parts, and which is afforded 
not only by the tongue (237), but by the numerous si- 
nuses + of the tonsils and crypte of the pharynx. 

349. The wsophagus, through which the food must pass 
previously to entering the stomach, is a fleshy canal, 
narrow and strong, mobile, dilatable, very sensible, and 
consisting of coats resembling, except in thickness, the 
coats of the other parts of the alimentary canal.f 

The external coat is muscular, and possesses longitu- 
dinal and transverse fibres. 

- The middle is tendinous, lax, more and more cellular 
towards each of its surfaces, by which means it is con- 
nected with the two other coats. 

The interior is lined, like all the alimentary tube, with 
an epithelium analogous to cuticle, (176) and is lubricated 
by a very smooth mucus. 
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* Santorini’s Tab. Poschum. tv.—vt. fig. 2—and vit. 

B. 5. Albinus’ Tab. Musculor. x11. fig. 11, 27, 28. 

+ B.S. Albinue’ Annotat. Acad. L. 111. Tab. 11. fig. 1, 2. 

{ See Matth. Van. Geuns in the Verhandelingen van de Maat- 
schappye te Haarlem. T. x11. p. Q, sq. 


Jan. Bleuland’s Observ. de structura esophagi. L. B. 1785, 4to. 
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350. This canal receives the approaching draught or 
bolus of food, contracts upon it, propels it downwards, 
and, in the case of the bolus, stuffs it down, as it were, 
till it passes the diaphragm and enters the stomach. 


NOTE. 


(A) Saliva is composed of 


Water : - 2 - 999.9 
A peculiar animal matter -- - 2.9 
Mucus : . ay 2 i: 
Alkaline muriates : “ : t "7 
Lactate of Soda and animal matter 0.9 
Pure soda - - 2 : a ld 


General view of the composition of Animal Fluids, by 
J. Berzelius, M. D. Medico-Chirurgical Transactions. Vol. 
Til. p. 242. 
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SECT. XXIII. 


OF DIGESTION. 


351. I‘nxE stomach is the organ of digestion. It exists, 
what cannot be affirmed of any other viscus, in perhaps 
all animals without exception; and, if tke importance of 
parts may be estimated in this way, palietice holds the 
first rank among our organs. | 

352. ‘The human stones resembles a very large 
leathern bottle, is capable in the adult of containing three 
pints and upwards of water, and has two openings. 
~The superior, called cardia, at which the cesophagus, 
folded and opening obliquely, expands into the stomach, 
is placed at the left side of its fundus. 

The inferior, placed at the right and narrower part of 
the stomach, and called pylorus, descends somewhat into 
the cavity of the duodenum. 

353. The situation of the stomach varies accordingly 
as it is in a state of repletion or depletion. When empty, 
it is flaccid and hangs into the cavity of the abdomen, 
its greater curvature inclining downwards, while the py- 
lorus, being directed upwards, forms by doubling, an 
angle with the duodenum.+ 

When full, the anterior curvature is rolled forwards,t 


* Eustachius, tab. x. fig. 1,2, 3. Ruysch’s Thes. Anat. 11, Tab. ¥. 
fig. 1. Santorini’s Tab. Posth. x1. 

+ Vesalius, Dec. h. Fabrica. L. v. fig. 14, 15. 
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so that the pylorus lies more in a line with the duodenum, 
while the cardia, on the contrary, is folded, as it were, 
into an angle and closed. 

354. The stomach is composed of four principal coats, 
separated by the intervention of three others, which are 
merely ceilular. 

The external is common to nearly all the alimentary 
canal, and continuous with the omentum, as we shall pre- 
sently mention. 

Within this, and united to it by cellular membrane, lies 
the muscular coat, very remarkable, and the seat of the 
extraordinary irritability (300) of the stomach. I[t consists 
of strata of muscular fibres,* commonly divided into 
three orders, one longitudinal and two circular, (straight 
and oblique) but running in so many directions that né 
exact account can be given of their course. 

The third is the chief membrane. It is usually termed 
nervous, but improperly, as it consists of condensed mu- 
cous tela, more lax on its surfaces, which are united on 
the one hand with the muscular and on the other with 


the internal villous coat. It is firm and strong, and may | 


be regarded as the basis of the stomach. 

The ¢nterzor, (besides the epithelium investing the 
whole alimentary canal) improperly called villous, is ex- 
tremely soft and in a manner spongy, porous, and folded 
into innumerable ruge,+ so that its surface is more ex- 
tensive than that of the other coats ; it exhibits very small 
cells,f somewhat similar to those larger cells which are so 
beautiful in the reticulum of ruminants. 


* Besides Haller, consult Bertmmus in the Mém. de l’ Acad. des Sc. 
de Paris, 17613 

t Ruysch, Thes. Anat. 11. Tab. v. fig. 2, 3, 4. 

} See G. Fordyce, on the Digestion of Food, p. 12, 59, 191. 
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Its internal surface is covered with mucus, probably 
secreted in the muciparous crypts which are very distinct 
about the pylorus. 

355. The stomach is amply furnished with nerves* from 
each nervous system (214), whence arises its great sen- 
sibility, from which it is so readily affected by all kinds of 
stimuli, whether external, as cold, or internal, as food and 
its own fluids, or mental ; whence also the great and sur- 
prising sympathy between it and most functions of the 
system; to which are referrible the influence of all pas- 
sions upon the stomach, and of the healthy condition of 
the stomach upon the tranquillity of the mind.+ 

356. The abundance and utility of the blood-vessels of 
the stomach are no less remarkable. Its arteries rami- 
fying infinitely upon the cellular membrane and glands, 
secrete the gastric juice, which would appear to stream 
continually from the inner surface of the stomach. 

357. The general composition of this fluid is analogous 
to that of the saliva, equally antiseptic, very resolvent,t 
and capable of again dissolving the milk which it has 
coagulated.§ 

358. Digestion is performed principally by it. The 


* Walter’s Tab. Nervor. Thorac. et Abdom. tab. 1v. 

+ J. H. Rahn. Mirum inter Caput et Viscera Aldominis Com- 
mercium. Gotting. 1771, 4to. 
Dit. Vegens, De Sympathia inter Ventriculum et Caput. L. B. 
1784, 4to. 

eee in the Commentat. Societ. Scientiar. Gotting. T. xvr. 

{ Ed. Stevens, De Alimentarum Concoctione. Edinb. 1777, 8vo. 

.. Spallanzani, Dissertazton: di Fisica Animale e Vegetabile. 
Modena, 1780, 8vo. Vol. 1. 

§ See Veratti, in the Comment. Instituti Bononiens. Tom. vt. 
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food, when properly chewed and subacted by the saliva, 
is dissolved * by the gastric fluid, and converted into the 
pultaceous chyme, so that most kinds of ingesta lose their 
specific qualities and are defended from the usual che- 
mical changes to which they are lable, such as putridity, 
rancidity, &e. and acquire fresh properties preparatory to 
chylification.+ | a 

359. This important function is probaby assisted by 
yarious accessory circumstances. Among them, some 


particularly mention the peristaltic motion, which, being 


constant and undulatory, agitates and subdues the pul- 


taceous mass of food.{ — 
The existence of a true peristaltic motion in the stomach 


during health, is, however, not quite certain; the undu-— 


latory agitation of the stomach which occurs, appears in- 
tended for the purpose of driving the thoroughly dis- 
solved portions downwards, while those portions which 
are not completely subacted are repelled from the pylorus 
by the antiperistaltic motion. 

360. The other assistants commonly enumerated, are 


the pressure on the stomach from the alternate motion 


of the abdomen, and the high temperature maintained in 
the stomach by the quantity of blood in the neighbouring 
viscera and blood-vessels, which at one time was sup- 
posed to be of such importance, that the word coction 
was synonymous with digestion. : 


* Even the stomach itself when deprived of vitality has been found” 


acted upon, and as it were, digested by it. See John Hunter, o 
digestion of the stomach after death. Philos. Trans. Vol. uxt. 


3 
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+ Ien. Doellinger. Grundiss der Naturlehre des menschlichen Or- — 


ganismus. p. 88. 
t Wepfer. Cicute Aquatice Historia et Noxw ; in innumerable 
places. 
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361. To determine the time requisite for digestion, is 
evidently impossible, if we consider how it must vary 
aecording to the quality and quantity of the ingesta, the 
strength of the digestive powers, and the more or less 
¢omplete previous mastication. 

During health, the stomach does not transmit the di- 
gestible parts of the food before they are converted into 
a pulp. The difference of food must therefore evidently 
cause a difference in the period necessary for digestion.* 
It may, however, be stated generally, that the chyme 
gradually passes the pylorus between three and six hours 
after our meals. (A) 

362. The pylorus} is an annular limbus, consisting 
not, like the other ruge of the stomach, of merely the 
villous, but also of fibres derived from the nervous and 
muscular coats. All these united, form a conoidal open- 
ing at the termination of the stomach, projecting into the 
duodenum, as the uterus does into the vagina, and, as it 
were, embraced by it. : 


NOTE. 


(A) The digestive process does not go on equally 
through the whole mass of food, but takes place chiefly 
when it is in contact with the stomach, and proceeds 
gradually from the superfices to the centre of the mass. 
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* J. Walaeus, De Motu Chylt, p. 534. L. B. 1651, 8vo. 
+ H. Palm. Levelling. Disserst. sistens Pylorum. @&c. Argent, 
1764, 4to. Reprinted in Sandifort’s Thes. Vol. 111. 
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As soon as a portion is reduced to a semifluid and homo- 
geneous consistence, it passes into the duodenum without 
waiting till the same change has pervaded the whole 
mass. During digestion, the contents of the stomach 
acquire an acid of a volatile nature, and on exposure to 
the air, one of a more fixed kind, probably the phos- 
phoric. Inquiry into the original properties of the blood, 
by W. Prout, M.D. Annals of Med. and Surg. Vol. 1, 
p. 142. 7 
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SECT. XXIV. 
OF THE PANCREATIC JUICE. 


363. ‘Tue chyme, after passing the pylorus, undergoes 
new and considerable changes in the duodenum,*— a 
short but very remarkable portion of the intestines, before 
the nutrient chyle is separated. To this end, there are 
poured upon it various secreted fluids, the most important 
of which are the bile and pancreatic juice. 

364. Of these we shall treat separately, beginning with 
the pancreatic fluid, because it is closely allied both in 
nature and function to the saliva and gastric juice al- 
ready mentioned. 

365. Although it 1s with difficulty procured pure from 
living and healthy animals, all observations made in re- 
gard to it establish its close resemblance to the saliva. 
At the present day, it would scarcely be worth while to 
mention the erroneous hypotheses of I’. Sylvius+ and his 
followers, R. De Graef,t IF’. Schuyl,§ and others, re- 
specting its supposed acrimony, long since ably refuted by 
the celebrated Pechlin,|| Swammerdam,** and Brunner,++ 


* Laur. Claussen, De Intestini Duodeni situ et nexu Lips. 1757, 
4to. Reprinted in Sandifort’s Thes. Vol. iii. And the same celebrated 
Leyden Professor's Tabule Intestini Duodeni. 1. B. 1780, 4to. 

+ De Chylt a fecibus secretione. L. B. 1659, 4to. 

t Des succt Pancreatict Natura et Usu. ib. 1664, 12mo. 

§ Pro Vetert Medicina, ib. 1670, 12mo. 

|) De Purgantium Medicamentorum Facultatibus, ib. 1672, 8vo. 

** Observationum Anatomicarum Collegi privatt Amsteladamens. 
P. 11. in quibus preecipue de piscium pancreate ejusque succo agitur. 
Ams. 1673, 12mo. 

tt Experimenta nova circa pancreas, Amst. 1683, 8vo. 
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unless they afforded a salutary admonition, how fatal the 3m 
practice of medicine may become, if not founded on 
sound physiology. Y 

366. The source of this fluid is similar to that of the — 
saliva. It is the pancreas,* by much the largest conglo- — 
merate gland in the system, excepting the breasts, and — 
greatly Sater to the salivary glands in every part of | 
its structure, even in the circumstance of its excretory 
ducts, arising by extremely small radicles, and uniting and | 
forming one common duct, denominated, from its disco- 2 


verer, Wirsiingian. 
This duct penetrates the tunics of the duodenum, and 
supplies the cavity of this intestine with a constant stillie 
cidium of pancreatic juice. 5 | 
367. The excretion of this fluid is augmented by the q 
same causes which affect that of the saliva; viz. by pres- | 
sure and stimulus. a 
By the former it is emulged, whenever the stomach, — 
being in a state of repletion, is incumbent upon the pan- be 
creas. ; 
By the latter, when fest and crude chyme enters the 
duodenum and the bile flows through the opening com- ‘ 
mon to it and the pancreatic fluid. 
368. Its use is to dissolve the chyme, especially if im- 4 
perfectly digested in the stomach ; and at all times, by 4 
its great abundance, to assimilate the chyme more to the ; 
nature of the fluids, and render it fitter for chylification. 2 


* 


; * Santorini’s Tab, Posth. x11. fig. 1. 
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OF THE BILE. 


369. Tue bile is secreted by the fiver,*—the most 
ponderous and large of all the viscera, especially in the 
foetus,} in which its size is inversely as the age. The 
high importance of this organ is manifested, both by its 
immense supply of blood-vessels, and their extraordinary 
distribution, as well as by its general existence. It is not 
less common to all red-blooded animals than the heart 
itself. 

370. The substance of the liver is peculiar, easily dis- 
tinguished at first sight from that of other viscera; con- 
“sisting of a parenchyma well known in colour, and deli- 
cate in texture,{ supplied with numerous nerves§ and 
lymphatics (most remarkable on the surface);|| with bili- 
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* Eustachii. tab. x1. fig. 3.4. Ruysch. Thes, Anat. 1x. tab. tv. 
Santorini. Tal. Posth. xt. 

t J. Bleuland’s Icon hepatis fatus octimestris. raj. ad Rhen. 
1789. 4to. | : 

F.L. B, Ebeling De Pulmonum cum hepate Antagonismo. Goett. 
‘1806, 8vo. 

_} In which, however, Autenreith discovers two substances; the one 
medullary and the other cortical. Archiv. fiir die Physiol. T. wrt. p. 
209. | 

§ Walter. tab. iv. ? , 

|| Maur. v. Reverhorst. De motu lilis eirculari ejusgue morbis, tab. 1. 

he. 1,2. 
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ferous ducts; and blood-vessels* from which the latter 
originate, both very numerous and in some instances very 
large, but of different descriptions, as we shall state par- 
ticularly. 

371. The first blood-vessel to be noticed 1s the vena 
portarum, whose dissimilarity from other veins, both in 
‘ts nature and course, was formerly hinted at. (97) Its 
trunk is formed from the combination of most of the vis- 
ceral veins belonging to the abdomen, is supported by a 
cellular sheath, called the capsule of Glisson,+ and on 
entering the liver, 1s divided into branches which are 
subdivided more and more as they penetrate into the sub- 
stance of the organ, till they become extremely minute 
and spread over every part. On this account, Galen com- | 
pared this system to a tree whose roots were dispersed in : 
the abdomen and its branches fixed in the liver. [ . 

372, The other kind of blood-vessels belonging to the a 
liver, are branches of the hepatic artery, which arises 
from the coeliac, is much inferior to the vena porte in@ 
size and the number of its divisions, but spreads by very @ 
minute ramifications throughout the substance of the — 
liver. | 

373, The extreme divisions of these two vessels termi- 
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Ruysch’s Ep. problemat. v. tab. vt. 

Werner and Feller’s Descriptio vasor. lacteor. atque lymphaticor. — 
Fascic. 1. tab. 111. et rv. although Fr. Aug. Walter finds fault with these a 
plates. Annot. Academic. p. 191, sq- S| 


Mascagni, tab. xviI. XVIII. 

* Paller’s Icones Anat. Fascic. 11. tab. 111. 

+ Glisson’s Anatomia Hepatis. p. 305. sq. 1659. 

t De Venarum Arteriarumque dissectione. p. 109. Opera. Basil. 
1502 Mele 1. 4 
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nate in true veins, which unite into large venous trunks 
running to the vena cava inferior. 

374. These extreme divisidns are inconceivably minute, 
and collected into very small glomerules,* which deceived 
Malpighi into the belief that they were glandular acini, 
hexagonal, hollow, and secretory.+ 

375. From these glomerules arise the port biktari, very 
delicate ducts, secreting the bile from the blood, and dis- 
charging it from the liver through the common hepatic 
duct, which is formed from their union. 

376. It has been disputed whether the bile is produced 
from arterial or venous blood. 

Although the former opinion { is countenanced by the 
analogy of the other secretions which depend upon arte- 
rial blood, nevertheless more accurate investigation proves 
that the greater part, if not the whole, of the biliary secre- 
tion, is venous. 

With respect to arguments derived from analogy, the 
vena porte, resembling arteries in its distribution, may 
likewise bear a resemblance to them in function. Besides, 
the liver is but analogous to the lungs, in which the great 
pulmonary vessels are destined for the function of the 
Jungs, while the bronchial arteries are intended for their 
nourishment; and if we are not greatly mistaken, the use 
of the hepatic artery is similar. We would, however, 
by no means completely deny its importance in the secre- 


_ * Nest. Maximeow. Ambodick De Hepate. Argent. 1775, 4to. 

+ De viscerum structura. p. i. Lond. 1669. 

~ This has lately found an advocate in Rich. Powel. On the Bile 
and iis Diseases. Lond, 1801, 8vo. 
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tion of bile, but we must regard it as inconsiderable, ad- 
ventitious, and not well established (A). 

377. The bile flows slowly and xegularly along the i 
hepatic duct. The greater portion runs constantly through — 
the ductus communis choledochus into the duodenum, 
but some passes from the hepatic duct into the cystic duct, 
and is received by the gall-bladder, where it remains fora 
short period, and acquires the name of cystic bile. * 

378. The gall-bladder is an oblong sac, nearly pyri- 
form, adhering to the concave surface of the liver, and 
consisting of three coats. 

The exterior, completely covering it, derived from the 
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peritoneum. 

The middle, called nervous, as in the stomach, intes-_ 
tines, and urinary bladder, the source of its firmness and — 
tone. : 
The interior,+ somewhat like the inner coat of the sto- 
mach, (359) containing a. net-work of innumerable blood-— 
vessels, abundant in mucous glands,{ and marked by 


* In cows and other brutes there are peculiar Aepato-cystic ducts, 
which convey the bile directly from the liver to the gall-bladder. 
Observ. anat. coll. privatt Amstel. P.1. Ams. 1667, 12mo. p. 16, 
fig. 7. Also, Perrault’s Essays de Physique. 'T. 1. p. 339, tab. ii. 

Some have inconsiderately allowed them also in the human sube 
ject: v. c« De Haen in his Ratio med. cont. P. 11. p. 46, et seqe © 
tab. x. fig. 1. | 

Also Pitschell in his Anat. und chirurg. Anmerk. Dresd. 1784. 
8vo, tab, 1. 

Consult among many, R. Forsten’s Quest. select. physioleg. ‘Lugd. 
Batav. 1774. 4. to p. 22. 

+ Ruysch’s Epist. problem. quinta Tab. v.fig. 3. 

{ Vicq-d’Azyr, in his Giuvres. T.v,. p.343. 
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ruge,* which occasionally exhibit a beautifully cancel- 


lated reticulum. 

379. Its cervix is conical, terminates in the cystic duct, 
is tortuous, and contains a few faleiform valves. + 

880. The bile which has sapacied into. the gall- bladder 


“the nag it Gok seine ete it ie ces or is 
squeezed { out by the pressure of -the neighbouring jeju- 
num or ileum, or of the colon when distended by faeces. 

The presence of stimuli in the duodenum may derive 
the bile in that direction. 

The great contractility of the gall-bladder, proved by 
opening living animals and by pathological phenomena, 
(although it has not true irritability (301) probably assists 
the discharge of bile, especially when this fluid has, by 
retention, become very stimulating. 

381. For the cystic bile, although very analogous to 
the hepatic, (377) becomes more concentrated, viscid, 
and bitter, by stagnation in the gall-bladder; the cause 
of which is, in all probability, the absorption of its more 
watery parts by the lymphatic vessels. § 

382. Our attention must now be turned to the bile 
itself,—a very important fluid, respecting the nature and 


* Casp. Fr. Wolff in the det. Acad. Scient. Petropol. 1779. 1. ii. 
+ Caldesi’s Osservaz. intorno alle Tartarughe. Tab. ii. ig. 10; but 
_ especially Wolff, lately recommended, |. c. P. i. tab..vi, Also, Fr. Aug. 
Walter, 1. c. tab. i. 

ft Caldani’s Institut. Physiolog. p. 304, sq. Patav. 1778,.8vo. 

§ Reverhorst, 1. c, tab. i. fig. 4 

Ruysch. |. c. tab, v. fig. 4. 

Werner and Feller, 1. c. tab. ii. fig. 5 

Mascagni. tab. xviii. 
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use of which there has been for these thirty years more 
controversy than respecting any other fluid. : 

The cystic bile being more perfect and better calculated 
for examination, will supply our observations. 

383. Bile taken from a fresh adult subject, is rather 
viscid, of a brownish green colour,* inodorous, and if 
compared with that of brutes, scarcely bitter. : 

384. Its constituent parts obtained by chemical analysis, 
are, besides a large proportion of water, albumen, resin, 
soda,} united partly with phosphoric, sulphurous, and 
muriatic acid, a small portion of phosphate of hme and 
iron, and a variable quantity of a remarkable and peculiar 
yellow matter. 

385. The composition of the bile varies greatly both 
from the proportion of its parts, particularly of the albu- 
minous and resinous, differing under different circum- 
stances, and also from the addition, during morbid states, 
to the biliary secretion, of other constituents, especially of 
adipocerous substances, which give origin to most biliary 
calculi; for these consist either of it alone, or of it com- 
bined with the yellow substance just mentioned (B). 

386. The nature of the bile is not saponaceous and 
capable of effecting a combination between water and 
oils, as Boerhaave supposed, but which opinion the excel- 
lent experiments of Schroder,§ who was formerly of this 


* On the variety of colour in the bile, consult Bordenave’s Analyse 
de la Bile, in the Mém. Présentés, &c. T. vii. p. 611. 617. 

+ Joachim Ramm De alcalina bilis natura. Jen. 1786, 4to. 

J. Fr. Straehl De bilis natura. Gotting. 1787, 8vo. 

W.M. Richter’s Experimenta circa lilis naturam. Erlang. 1788; 
4to. 
+ Thenard in the Mémoires de la Societé ad’ Arcueil. T. i. 

§ Experimenta ad veriorem cystice Uilis indolem explorandam 
capta. Sect.i. Gotting. 1764, 4to. 
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university, both confirmed and extended by other physio- 
logists,* have disproved. It even decomposes a com- 
bination of those substances.+ 

387. The important and various use of the bile in chyli- 
fication is self-evident. . 

In the first place, it gradually precipitates the faeces, and 
_ separates the milky chyle from the mixed and equable pul- 
taceous chyme, while this is passing through the tract of the 
small intestines, after being propelled from the stomach 
into the duodenum and diluted by the pancreatic juice. 

It separates itself into two portions, the one serous, the 
other resinous. The latter°combines with the feces, tinges 
them, and is discharged with them ; the former is probably 
mixed with the chyle and carried back to the blood. (C) 

The bile seems to act as a stimulus to the peristaltic 
motion § of the intestines. 

We shall omit other less probable uses assigned to the 
bile, viz. of exciting hunger by regurgitating into the 
stomach,--a circumstance which I think can scarcely 


happen during health. 


* Jt will be sufficient to quote a few of a large number. 
Spielman De natura bilis, Argent. 1767, 4to. 
Ger. Gysb. ten. Haaf De bile cystica. L. B. 1772, 4to. 
G. Chr. Utendorfer’s Experim. de bile. Argent. 1774, 4to. 
Dav. Willink’s Consideratio bilis. L. B. 1770, 8vo. 
Seb. Goldwitz Neue Vers. zu einer wahrea Physiol. der Galle. 
Bamberg. 1785, 8vo. 
+ Marherr’s Prelect. in Boerhavit institut. Vol. i. p. 463, 478, 
1785. 
t Chr. L. Werner’s (Pres Autenrieth) Experimenta circa modum. 
quo chymus in chylum mutatur. Tubing. 1800, 8vo. | 
§ C. Fordyce On the digestion of food, p. 70. 
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NOTES. 


(A) Two instances have occurred in London, of the ~ 
vena porte running not to the liver, but immediately to 
the vena cava inferior. The bile must have been secreted 
entirely from the blood of the hepatic artery. One of 
these is described by Mr. Abernethy,* and the other is 
mentioned by Mr. Lawrence.+ 

(B) Berzeliust states, that bile contains alkali and salts 
in the same pfoportion as the blood; that no resin exists 
in it, but “ a peculiar matter, of a bitter and afterwards 
somewhat sweet taste, which possesses characters in com- 
mon with the fibrin, the colouring matter, and the albu- 
men of the blood.” This forms with an excess of acid, a 
perfectly resinous precipitate. What has been considered 
as albumen in the bile, Berzelius regards as the mucus of — 
the gall-bladder. 


Bile contains of 


Water Sa eae ere enn es eS 7 gk 
Biliary matter -— - - - 80.0 
Mucus of the gall bladder 
dissolved in the bile i : ar 
Alkalies and salts common). 
to all secreted fluids : - eicaucial 
1000.08 


* Philos. Trans. Vol. 83. 

+ Medico-Chirurgic. Trans. Vol. 5, p. 174. 
$ Animal Chemistry, p. 65. 

§ Med. Chirurg. Trans. Vol. 3. p. 241. 
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(C) During the precipitation of the chyle and the de- 
composition of the bile, a gaseous product is usually 
evolved, and the mass becomes neutral, and traces of an 
albuminous principle commence, strongest at a certain 
distance from the pylorus, and gradually fainter in each 
direction. On mixing bile with chyme out of the body, 
a precipitation takes place, and the mixture becomes 
neutral: but the formation of an albuminous principle is 
doubtful, probably from the want of the pancreatic 
fluid.* 

It is wonderful that in jaundice, when no bile is seen in 
_ the feces, and Fordyce says even in artificial obstruction 
of the choledochus by ligature, nutrition continues. Life 
and health are said to continue after the removal of the 
organ next to be considered,—the spleen. We know 
little of the compensating resources of nature. 


Bare a SR ee 


* D; Prout. Annals of Med. & Surg. Vol. 1. p. 143. 
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SECT. XXVI. 


OF THE FUNCTION OF THE SPLEEN. 


388. ‘Iu Spleen* lies to the left side of the liver, and 
with it has considerable vascular communications; its 
figure is oblong ;+ it applies itself to the contiguous visce- 
ra, and is liable to great varieties in point of form, num- 
ber, &c.f 

389. Its colour is livid, its texture singular, soft, easily 
lacerated, and therefore surrounded by two membranes, 
the interior of which is proper to the spleen, and the ex- 
terior derived from the omentum. 

390. The situation and size of the spleen are no less 
various than its figure, and depend upon the degree of 
repletion of the stomach: for when the stomach is empty 
and lax, the spleen is turgid; when the stomach is full, 
the spleen being compressed is emptied. 

It undergoes a continual but gentle and equable motion, 
dependent upon respiration, under the chief instrument of 
which—the diaphragm, it is immediately situated. 


* Ch. Drelincourt, the younger, has carefully collected and concisely 
related whatever was known up to his time, respecting the spleen, De 
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lienosis, at the end of his father’s Opuscula. Boerhaave’s edition. — 


p- 710. sq. 

Also Chr. Lud. Roloff De fabrica et functione lienis. Frf. ad 
Viadr. 1750, 4to. 

+ Walter, tab. i1i.-G. 

Mascagni, tab. xiv. P. 

{ See Sandifort in the Natuur en genees-hundige Bibi. Vol. ii, 
p. 345, sq. 
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391. Its texture was formerly supposed to be cellular, 
and compared to the corpora cavernosa of the penis. This 
opinion was proved to be erroneous by more careful ex- 
amination of the human spleen,* which consists entirely 
of blood vessels, of enormous size in comparison with the 
bulk of the organ. They are in fact proportionably more 
considerable than in any other part of the body. 

392. The experiments of Wintringham demonstrate 
the great tenuity and strength of the coats of the splenic 
artery. It is divided into an infinite number of twigs, 
the terminations of which resemble pulpy penicilli and 
give rise to the splenic veins, which gradually unite into 
large, loose, and easily dilatable trunks. 

393. This immense congeries of blood vessels is con- 
nected and supported by a sparing cellular parenchyma, 
from which the absorbents arise. The trunks of these run 
along the lower’surface of the spleen between the two 
coats just described.+ 

394. This loose structure of the spleen, easily becoming 
distended with blood, admirably confirms what we for- 
merly remarked respecting the turgor of this organ, (390). 
The congestion and slow return of the splenic blood, if 
the nature of the neighbouring organs is also taken into 
consideralion, illustrates its peculiar properties, which 
may throw some light upon the function of this enigma- 
tical viscus,—the source of so much controversy. 

Rs cor ri mira ee 
_ * Lobstein’s Dissertation, nonnulla de Liene sistens. Argent. 1774. 
4to. 

_ + The singular and rather paradoxical opinions of Hewson, without 
doubt, a very superior man, respecting the functions of the spleen, 
whose lymphatic vessels he regards as excretory ducts, may be found in 
his posthumous work entitled Experimental Inquiries. Third edition. 
London, 1777. 8vo. C. ii. S. xlv. sq. XCy, sq. 
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395. The splenic blood: is very fluid, coagulates with — 
ereat difficulty, separates the serum from the crassamen-. — 
tum imperfectly, and is of a livid dark colour, like the i 
blood of the foetus. These circumstances clearly demon- — 
strate the abundance in it of carbonaceous matter; which — 
is likewise proved indisputably by an easy experiment, 
Whenever we have exposed sections of a recent spleen to 
oxygen gas, they became of a very bright red, while the 
air losing its oxygen, became impregnated with carbon. 

396. But since the spleen is the only organ of that de- 
scription quite destitute of an excretory duct, excepting 
its veins which run ultimately to the liver, its function F 
is probably subservient to that of the liver. This opinion — 
has appeared strengthened by the observation, that in 
animals deprived of their spleen,—an’ experiment fre- 4 
quently made from the most remote period,* the cystic 
bile is sometimes found pale and inert. 

397. At least twenty hypotheses have been framed re= — 
specting the use of the spleen. Two more have been ~ 
lately advanced, both supposing a connection between the — 
spleen and stomach, but the one} regarding the spleen as ; 
a diverticulum to the blood destined to form the gastric 
juice ; (A) the other,{ supported by excellent arguments ; 

and experiments, making the spleen receive a great por! 
tion: of our drink from the cardiac extremity of the sto- ; 
mach, so that these can pass through a short way, hitherto — 
unknown, from the stomach to the spleen, and thus into 


coed 


~y 


* J. H. Schulze De splene canilus exciso. Hol. 1735, 4to. 

+ Vinc. Malacarne in the Memorte' della soc. italiana. T. viii. 
bE p. 233. | | 

A. Moreschi Del vero e primario uso della milza. Milan. 


1803, 8vo. 
t Ever. Home in the Philos. Trans. 1808. 
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the mass of blood. The latter hypothesis, if a few objec- 
tions were removed,* would be much the most plausible 
of any hitherto constructed. (B) 


NOTES. 


(A) This opinion was proposed a century ago, by Dr. 
Stukely, Fellow of the Royal College of Physicians 
London.+ 

(B) Mr. Home, having passed a ligature around the 
pyloric extremity of the stomach of a dog, injected into 
it a solution of rhubarb; and, on killitig the animal some 
hours afterwards, none of the absorbents of the stomach 
were found distended, nor could any trace of rhubarb be 
detected in the liver, but evident traces existed in the 
spleen and the urine. 


* For instance, the size of the spleen in those warm blooded animals 
which never drink, or in bisulcous animals whose spleen adheres to 
the ruminant stomach’ receiving the crude food only, but never the 
drink, which is prevented from entering it by the well-known mecha+ 
nism of a semicanal running from the oesophagus to the omasum. 

4+ Of the Spleen, its description and history, uses and diseases, 
particularly the vapors with their remedy. Being a lecture read at 
the Royal College of Physicians, London, 1722. By Wm, Stukely, 
M.D. C.M. L. and 5S. R.S. folio. Considering the spleen to consist 
‘¢ entirely of complications and inoculations of arteries, veins, nerves, 
and a muscular net-work of fibrilla, he supposed it propelled the blood 
from its own vessels into those of the stomach, when this organ re- 
quired a larger supply during digestion, p. 37. 

Dr. Haighton (Lectures at Guy's Hospital), and Mr. Saumarez’ 
(New System of Physiology) explain its operation ina very different 
manner. When the stomach is full, the compression experienced by 
the spleen impedes its circulation, and the blood makes its way the 
more copiously into the arteries of the stomach and liver. 


220 OF THE FUNCTION OF THE OMENTUM. 


SECT. XXVII. 


OF THE FUNCTION OF THE OMENTUM. 


398. Tue omentum gastrocolicum or magnuim,* (to 
distinguish it’ from the parvum or hepato-gastricum),} is 


a peculiar process of peritoneum, arising immediately 


from the peritoneum of the stomach. 
399. Although there are innumerable continuations of the 


peritoneum in the abdomen, and every abdominal viscus 


is so covered by it, that, on opening the abdomen, no- 


thing is found destitute of that membrane; this covering, : 
nevertheless, is afforded in different ways, which may be — 


reduced to classes. 


Over some the peritoneum is merely extended, or it — 
affords to them only a partial covering, as with respect to — 
the kidneys, rectum, urinary bladder, and in some mea- — 


sure to the pancreas and gall-bladder. 


To some which project into the cavity of the abdomen, 4 


although adhering to its parietes, it affords a covering for 


the greater part of their surface; v.c. to the liver, spleen, — 


_ stomach, uterus, and the testes of the very young foetus. 


— 


* Eustachius, tab. ix. 
Haller’s Icones. anat. fasc. i. tab. iv. K.M. and the Appendix 
Colica, which he himself investigated in 1740. ib. R. 


Rob. Steph. Henry’s Descript. omenti c. icone nova. Hafn. 1748, ) 


Ato. 
+ Eustachius, tab. x. fig. 1. G. H. 
Haller. luc. O. 


OF THE FUNCTION OF THE OMENTUM. 991 


The intestinal tube, with the exception of the rectum, 
projects so much into the cavity of the abdomen, that it 
is, as it were, suspended in loose processes of the perito- 
nzum, called mesentery and mesocolon : the broad liga- 
ments of the uterus are similar to these. | 

400. The longest and most remarkable process of peri- 
toneum, is the omentum,—a large, empty, delicate, sac, 
hanging from the large curvature of the stomach, extended 
over the greater part of the small intestines, applying 
itself closely to their convolutions, and in some measure 
insinuating itself into their interstices. 

401. Besides the blood vessels seen upon the omentum, 
it is marked by fatty strize or bands, every where reticu- 
lated (whence the common appellation of this membrane), 
which in corpulent persons increase occasionally to a large 
and even dangerous size, and by means of which the 
whole omentum is lubricated by an adipese halitus. 

402. On the latter circumstance depends the use com- 
monly ascribed to the omentum,—of lubricating the intes- 
tines and assisting their continual movements: this also 
appears the use of those analogous small burse which 
are found* in such numbers about the rectum+ and 
_colon.{ The omentum also prevents the adhesion of the 
intestines to the peritoneum, and the consequent impedi- 
ment to the functions of the prime viz. 

403. There is another two-fold office attributed with 


* J have lately seen similar appendices on the peritonzal covering of 
an uterus unimpregnated, but which had formerly been pregnant. 
+ Walter, tab. it. m. m. m. 


+ Bidloo. Anatomia hum. corporis. tab. xxxix. fig.6.C.C.C, D.D.D. 
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Sakae 


great probability to the omentum;* viz. that of facilitating — 
the dilatation of the viscera to which it is contiguous,and 


of acting as.a diverticulum to their blood during their state 


of vacuity. ‘ 
404. If we reflect on the singular structure of the omen- — 


tum parvum or hepato-gastricum especially, we may be 
inclined to believe that there is another and principal — 


office attaching to it, unknown at present, and discover- _ 
able by comparative anatomy. 5 


* y. Chaussier in the Mémoires de ! Acad. de Dijon, 1784, Semestr. 
li. p. 95. 
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SECT. XXVIII. 
OF THE FUNCTION OF THE INTESTINES. 


405. 'l'ne intestinal tube, over which the omentum is 
extended, and which receives the chyme to elaborate it 
farther (362, 363) and separate the chyle from the faces, 
is divided into two principal portions,—the small and 
large intestines, of whose functions we shall speak sepa- 
rately. 

406. The small* intestines are again divided into 
three: the duodenum, jejunum, and ileum. 

The first is named from its usual length. 

The second from generally appearing collapsed and 
empty. 

The third from its convolutions : it is the longest.of the 
three, fuller, and, as it were, inflated, and sometimes 
‘resembling the large intestines by the appearance of 
bulle. 

407. The coats of the small intestines correspond with 
those of the stomach (354). | 

The external is. derived from the mesentery. 

The muscular consists of two orders of fibres: the one 
longitudinal, interrupted, external, and found especially 


* Chr. Bernh. Albinus. Specimen anat. exhibens novam tenutum 
hominis intestiner descripttonem. lL, B. 1724. 8vo. 
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about the part opposite the mesentery ; the other, annu- 
lar and falciform, possessing the power of narrowing the 
canal, while the former shortens it. Upon both depends 
the very great and permanent irritability of the intestines, 
formerly mentioned (300). 


The nervous coat is condensed cellular membrane, 


easily reduced by handling, or more particularly by infla- 
tion, into a spumous tela;* in it the intestinal blood- 
vessels run to the mesenteric + ina beautifully arborescent 
form; the intestines, no less than the stomach, are in- 
debted to it for their tenacity and strength. 

The interior, lined by its delicate epithelium, -and de- 
serving the name of vi/fous in the small intestines more 


than in any other part of the canal, forms, in conjunction — 


with the inner surface of the former coat, here and there, 


undulated ridges and rugous plicwe, which, in dried and 


inflated intestines, resemble the edge of a scythe, and 
are termed the valvule conniventes, or Kerkringhiane.§ 


408. The villi, which are innumerable || upon the inner 


surface of the intestines, and whose beautiful and minute 
vascular structure was first carefully investigated, though 


described with exaggeration, by Lieberkuhm,** may be, 


* B.S. Albinus Annotat. Acad. L. ii. tab. iv. fig. 1, 2. 
+ Eustachius, tab. xxvii. fig. 2. 4. 


{ B.S. Albinus Dissert. de arteritis et venis intestin. hominis, with — 
coloured plates. L. B. 1736, 4te. Also his Annotat. acad. L. iti. tab. _ 


iv il. 

§ Kerkring’s Spicitlegium anatomicum, tab. xiv. fiz. 1, 2. 

|| He estimated their number, in the small intestines of an adult, to 
be about 500,000. 


. 
} 
; 
i 
i 


** De fabrica et actione villorum intestinor. tenuium hominis, L.B. — 


1745, 4to. 
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perhaps, compared, avhile destitute of chyle, to little 
loose pendulous bags, internally soft and spongy; but 
when distended with a they have the appearance of 
a morel. 

409. The base of these villi is surrounded by innume- 
rable glandular follicles, adhering chiefly to the nervous 
coat, and opening into the intestinal canal by a very 


small orifice, through which they discharge the mucus 


which lines the whole tract of the intestines. 

These are distinguished into three orders. The Brun- 
nerian, largest, distinct, found ia most abundance in tha 
part of the duodenum which is contiguons to the pylo- 
rus.* The Peyerian, smaller, aggregated, found chiefly 
at the termination of the small intestines, about the valve 
of the colon.t+ Lastly, the Lieberkiihnian, the smallest, 
said to be distributed in the proportion of about eight to 
each villus.| The two former orders are so inconstant, 
that [ am inclined to consider the view given of them in 
the plates alluded to, as morbid ; § for I have more than 
once been unable to discover the slightest trace of fun- 
gous papilla with a single pore, in the small intestines 


J. Bleuland’s Descriptio vasculorum intestinorum tenuium hominis 
Ultraj. 1797. 4to. 

R.A. Hedwig’s Disguisitio sant: Lieburkiihntt, Lips, 4to. 

C. A. Rudolph’s Anatomisch-phystologische Abhandlungen. Berlin. 
1802. 8vo. p. 39. 

* J. Conr. a Brunn’s Glandule duodeni pancreas secundarium, 
Frf.1715. 4to. fig. 1. 

t J. Conr. Peyer De Glandulis intestinorum. Scafhuf. 1677. 8yo. 
especially fig. 3. , 

t Lieberkithn.1.c. p 17, tab. iii, 

§ The celebrated Rudolph thinks differently, 1. c. p. 212. 


Q ; 
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of healthy adults; while, on the gouitrary, in aphthous 


subjects, J have found nearly the whole intestinal tube 
beset with them in infinite numbers, both solitary and 
agoregated.* 

410, As the gastric juice is poured into the stokeaell 
so an enteric:or intestinal fluid is poured into the small 
intestines, demonstrated, among other ways, by the com- 
mon experiment, first, I believe, instituted by Pechlin.> 
It is probably of a nature similar to the gastric liquor, 
but an accurate investigation of it is a physiological desi- 
deratum. 1 can say nothing respecting its quantity, but 


the estimation of Haller is certainly exaggerated,—at — 


eight pounds in the twenty-four hours. 
411. The intestines agree with the stomach in this pate 


ticular, that they have a similar, and indeed a more ule — 


questionable, or, at least, a more lively, peristaltic action 


which occurs principally when the chymous pulp enters 
them. This it agitates by an undulatory constriction of 
different parts of the canal, and propels from the duode- 
num towards the large intestines. Although the existence 
of an antiperistaltic motion, causing a retrograde course 


to their contents, cannot be disproved, it is in health — 
much weaker, sss less common and important than the » 


former. 
412. By these moving powers and by these solvents 
which are afforded by means of secretion, the chyme 


* These intestinal ephthe exactly resemble those tubercles, which 


Sheldon (whom we shall presently quote) exhibits as small ampullz 
full of chyle. ‘Tab. i. 


+ De purgantium medicamentor. facultat. p. 509, tab. ws 


t Benj. Schwartz De vomitu cf moiu intestinorum. 1s. B. 1745, M0. — 


J. Foelix De motu peristalteco intestinorum. Trevir. 1750, 4to. 
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undergoes remarkable changes.* In the jejunwmn. it be- 
comes a more liquid pulp, equally mixed, of a grey 
colour, and acidulous odour: in the ileum, it begins to 
separate into two parts,—into the feces, of a pale yellowish, 
brown colour,+ and nauseous smell; and the genuine 
chyle, swimming upon the former, extracted from the 
chyme, separated by the bile from the feces, and des- 


* Consult the excellent observations and experiments of A. E. Ferd. 
Emmert, in the Archiv fiir die Physiologie. T. viii. p. 145. 

yt We have formerly (387) remarked, that the bilious colour of the 
faeces arose from the excrementitious part of the bile. Inthe jejunum, 
the bile being undecomposed and mixed with the equable pulp in the 
intestines, and consequently diffused and diluted, cannot exhibit its 
true colour. But after its separation into two parts, the excrementitious 
portion, mixed with the precipitated freces, and, as it were, again con- 
centrated, now discovers its original colour, and imparts it to the 
feces. , 

C. F, Wolff Gn the det. Petropolit, 1779. P. ii. p. 245,) entertains 
a different opinion in regard to the cause of the bilious colour of the 
feces coniained in the ileum. He conceives that an addition of bile 
oceurs near the extremity of the jejanum, fy evhaling from the gall 
bladder and penetrating this part of the intestine and its contents. 
This bile differing, perhaps, in its nature, from the bile of the cho- 
ledochus, and not being mixed with the feces as the latter is with the 
chyme, retains its colour through all the remaining tract of the intes- 
tines and continues pure bile. FD 

But, besides our being able easily to explain why this colour is not 
observable before the decomposition of the chyme and bile, it 4¢ ex- 
tremely doubtful whether, during life and health, any exhalation can 
octur from the gall bladder and penetrate the intestine. For in subjects 
recent and scarcely cold, the intestines are but slightly tincture) with 
bile, although they are dyed with it very deeply and extensively after a 
lapse of some hours or days, i. e. after the coats of the gall bladder have 
lost their tone and become incapable of preventing the transudation of 
their contents. 
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tined for absorption by the lacteal vessels, as we shall 
find in the next section (A). At present, we shall enquire 
what course is taken by the faces. 

413. These, after becoming more and more inspissated 
in their long course through the ileum, have to overcome 
the valve of the colon’ and pass into the large intestines. 
To facilitate this, the extremity of the ileum is lubricated 
very abundantly by mucus. | 

414. The valve of the colon,* or, as it may deser vedly 
be termed after its discoverer, the valve of Fallopius,t 
is a short process or continuation of the part of the ileum 
penetrating into the cavity of the large intestine, which 
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# Haller De valvula coli. Gotting. 1742. 4to. reprinted in his Oper. 
minor. 'T.1. p. 580, 8q. 

T. Mich. Réderer De valvula colt. Argent. 1768. Ato. 

+ The various opinions respecting the discoverer of this remarkable 
valve are well known. Hialler’s Elementa, t. vil. aR: 1. page 142, nay 
be consulted on this point. 

In the mean time, I am certain that long before the period at which 
its discovery is in general dated, it was accurately known to that 1m- 
mortal anatomist Gabr. Fallopius. In our university library there is 2 — 
dias: of Fallopius, containing, among other things, his anatomy 
of the ‘nonkey, in which is an account of the structure and use of 
the valve of the colon, delivered in a public demonstration at Padua, 
Feb. 2, 1553, in the following words: ‘ The use of the cecum in the 
monkey, is to prevent the regurgitation of the food during progression 
on all fours. This is proved by the circumstance of water or air thrown 
into the rectum, reaching the cecum, but not passing beyond the large 
intestines. But, if thrown in from above, it passes into them. The 
reason is this,—at the insertion of the tleum are two folds, which are 
compressed by inflation and repletion, as occurs in the heart, and pre- 
vent retrogression ; wherefore, in man, clysters cannot pass and be re- 
jected through the mouth, unless ina weak and diseased state of the — 
intestines.” 
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surrounds the former. Its external lips, while a neigh- 
bouring fold of the large intestine at the same time pro- 
jects considerably, are constituted* not like other similar 
folds, merely of the interior and nervous coats, but of 
fibres from the muscular coat. Hence it performs the 
double office of preventing too great a quantity of faces 
from passing from the small into the large intestines, and 
of preventing regurgitation from the latter. 

415. The large intestines, divided like the small into 
three parts, commence by the cacum (which has a ver- 
miform process, whose use in man is unknown)+ and 
afford a very ample receptacle, in which the feeces may 
be collected and retained till the period of their discharge 
arrives. | 

416. They exceed the small intestines in thickness and 
strength, as well as in capacity. The muscular coat has 
this peculiarity,—that its longitudinal fibres, excepting at 
the extremity of the rectum, are collected into three 
bands, called ligaments of the colon;{ and the intestines 
themselves are divided into a kind of prominent cells. 
The inner coat is not so beautifully flocculent as in the 
small intestines, but more similar to that of the stomach. 

417. Their peristaltic motion is much fainter than that 
of the small intestines. On the other hand, they experi- 


* A view of a recent and entire valve is exhibited by B. 5S. Albinus 
in his Annotat. Academ. L. iii. tab. v. fig. t. and overcharged by in- 
flation and drying, in Santorini’s Posthumous Tables, xiv. fig. 12. 

+ Lieberkithn. De velvula coli et usu processus vermicularis. L. B. 
1739. 4to. 

J. Vosse De intestino ceco ejusqgue appendice vermiformt. Gotting. 
1749. 4to. | a 

{ Eustachius. tab. x. fig. 2.4. 3. 
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ence to a greater degree the pressure of the abdominal 
parietes, to which the whole length of the colon is cons 
tiguous. 

418. They gently propel the feces into the rectum, 

which thus becomes internally stimulated to discharge its 
contents. This is facilitated by the absence of transverse 
ruge, and especially by the great quantity of mucus at 
the extremity of the bowels. 
419. The discharge of feces is principally effected by 
the pressure of the abdomen downwards, overcoming the 
resistance of the os coccygis and of both sphincters, the 
inner of which is a remarkable bundle of circular fibres ; 
and the outer, a truly cutaneous muscle. After the ex- 
cretion, the effort of the abdomen having ceased, the 
levator ani retracts the intestine, which is again closed by 
its sphincter.* 


NOTE. 


(A.) A great part of the chyle is generally formed 
and absorbed before the digested mass reaches the 
ileum. See Annals of Med. and Surgery, Vol. i. p- 144. 
On arriving in the large intestines, the mass undergoes 
fresh changes, at present unexplained, and is converted 
into excrement. Here it is that the true suecus entericus 
must be poured forth. 


* All these parts may be seen as they exist in each sex, in Santorini’s 
Posth. Tables, xvi. and xvil. 
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SECT. XAIX. 


OF THE FUNCTION OF THE ABSORBENT VESSELS.™ 


420. Tne chyle which we left in the ileum just sepa- 
rated from the feeces, must evidently be a mixture of dif- 
ferent fluids. The proportion derived from the secretzons, 
—the saliva, bile, the gastric, pancreatic, and enteric 
fluids, surpasses, without the least doubt, that which is 
derived from the aliment, although it cannot be accurately 
ascertained. Henee must be obtained the solution of the 
problem,—how injesta of such various kinds can be cone 
verted into the chyle—a fluid constantly of the same ap- 
pearance, homogeneous, and of an animal nature. 

421. The course of the chyle from the intestines to the 
blood, is through a part of the absorbent system, which 
we have hitherto only hinted at, but shall now speak of 
particularly. It is divided into four parts,—lacteal and 
lymphatic vessels, conglobate glands, and the thoracic 
duct. Each of these will now fall under consideration. 

422, It is certain that the lacteals originate among the 

villi of the internal coat of the intestines; but whether 
they are an immediate continuation of these villi, or 
merely connected with them bya cellular medium, admits 

a question. I myself have never been able to trace them 
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* A very copious list of writers upon the absorbents will be found in 
Sémmering’s work De morbis vasorum absorbentium corporis human: 
Francof. 1795. 8vo. 
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so far as to discover their immediate connections with the 
villi, but they appear to arise here and there in the coats 
of the intestines, by a conspicuous trunk, and we may 
conjecture that they take up the chyle from the cellular 
structure into which it is first drawn by the villi. This I 
have in fact observed repeatedly in puppies, after making 
them swallow a solution of indigo, according to the cele- 
brated experiment of [ister,* an hour or two before 
opening them alive. 

423. The trunks just mentioned run some inches along 
the surface of the intestines, under the external coat, 
sometimes meandering in an angular course, before they 
reach the mesentery. 

424, In their course through the mesentery they run 
into the mesenteric glands, of which there are two series. 
The one, nearer the intestines, dispersed, small, and re- 
sembling beans in shape ; the other, nearer the recepta- 
culum chyh, large, and aggregated. 

425. Both appear nothing more than closely-compacted 
collections of lacteals, interwoven with innumerable blood- 
vessels,t and retarding the course of the chyle; to the 
end, perhaps, that it may be more intimately and_per- 
fectly assimilated to an animal nature, previously to its 
entrance into the thoracic duct and its mixture with the 
blood. 

426. It has been inquired whether laeteals exist also in 
the large intestines, and their existence has been contended 
for from the effects of particular injectious, nutrient, 
inebriating, &c. and also by the circumstance that the 


.* Philos. Trans. No. 143, compared with No. 275. ) 
t Boerhaave and Ruysch’s De falrica glandularum opuseulum, LB. 
1722, Ato. p. BI. 
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feeces, if retained for any length of time, become hard and 
dry. Although these arguments do not demonstrate the 
absorption of genuine chyle below the valve of Fallopius, 
nevertheless it is rendered probable by the visible exist 
ence of an abundance of lymphatics in the large intes- 
tines,* having the same structure and function with the 
lacteals; for these absorb lymph from the intestines,+ 
_ during the absence of chyle. | 

But the very different structure of the internal coat of 
the large intestines from that of the’ villous coat of the 
sinall, strongly argues that they are not naturally intended 
to absorb chyle. 

427. ‘Fhere is another qaestion more important and 
difficult of solution, whether all the chyle absorbed from 
the small intestines, passes through the thoracic duct, 
or whether some enters the blood by other more secret 
passages ? | 

The latter opinion rests upon very unstable arguments. 
Thus the assertion of Ruysch, that the mesenteric glands 
become, in advanced life, indurated and unfit for con- 
tinuing their functions, was long since disproved ; and 
affections of these glands, swellings, &c. are improperly 
called obstructions,{ as the glands remain pervious, rea- 
dily allowing a passage to quicksilver. The well-known 
phenomenon of tepid water injected after death into 
the mesenteric veins, passing into the cavity of the intes- 
tines, has little weight with me in regard to a function 
which occurs during life; and much less weight can be 


oe 


* Mascagni, Tab. xvi. 

+ See Nuck’s De Inventis novis ep. Anatomica, p. 146, sq. 

tv. J. Rezia’s Specim. Olservat. Anatomicar, et Puthologicar. 
Ticini,. 1784. 8vo. p. 18. 
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allowed to the bifureated brass tube invented by Lieber- 
kiihn to prove the existence of these passages. The 
assertion, that chyle has been seen in the mesentric veins,* 
requires farther investigation and proof; so that I cannot 
believe that they carry any thing more than blood, very 
carbonized, and destined for the formation of bile.+ 

428. The ultimate trunks of the lacteals, arising, like 
the other lymphatics, from the combination of a great 
number of small twigs, unite into the receptaculum or 


cisterna chyliy—the appellation by which the lower and — 
larger part of the thoracic or PECQUETIAN duct is distin= — 
guished. 7 


* Werner and Feller, I. c. p. 12, sq: 

+ There is a beautiful experiment, which seems, at first sight, to 
favor the existence of these secret passages, and for which | am ine 
debted to the eminent I. M. A. Caldani, In a lamb or kid, after 
hearty feeding, a ligature is placed upon the vein corresponding with 
our left subclavian, and another, particularly tight, upon the mesen« 
tery, at its origin near the lumbar vertebrae. ‘The lacteals and lympha- 
tics, between the ligatures, become very evident ; and likewise the lym. 


phaties ascending from the hind legs. At first, the lacteals between 


the intestines and constricted mesentary swell, but they soon subside 
and disappear. 

But this singular phenomenon appears to me not owing soe much to 
any clandestine passages for the chyle, as to a retrograde motion of the 
chyle into the intestines; the valves, under these circumstances, not 
offering sufficient opposition. Vide B. N. Gottl. Schreger’s Fragmenta 
Anatomica et Physiologica. Fasc. 1. Lips. 1791, 4to. p. 26. | 

Flor. Caldani, in his Riflessiont sopra alcunt punti dt un nuovo sise 
tema de’ vausi assorbenti, &c. Padua. 1792. 8vo. p. 58. 

And his uncle, commended above, L. M. A. Caldani, in his Com- 
mentary to be found in the Memorte lette nell’ Acad. di Padova. 
1804. 4to. 

+ Sheldon, 1. e. Tab. v. 
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429. This duct is* a membranous canal, slender, strong, 
more or less tortuous, subject to great varieties in its: 
course and division,+ destitute of muscular fibre and 
nerves, and possessing here and there valves. At about 
the lowest cervical vertebra, after passing the subclavian 
vein, it turns back again,{ and is inserted into it, being 
furnished with a peculiar valve at the point of insertion. 

430. The motion of the chyle throughout its course is 
to beascribed to the contractility of its containing vessels, 
to their valves, and the vis-a-tergo. | 
431. The use of the valve placed at the opening of the 
thoracic duct, is probably not so much to prevent the 
influx of blood, as to modify the entrance of the chyle 
into the vein,—to cause it to enter by drops. 

By this contrivance, sucha portion of fresh chyle cannot 
have access to the blood as would stimulate the cavities 
of the heart too violently, and be imperfectly and diffi- 
cultly assimilated; for fresh chyle consists of very hete- 
rogeneous elements, brought not only from the prime 
viee by the lacteals, but from every part of the body by 
the lymphatics. 

432. These dymphatics,§ which constitute the third part 


SS anaemia 


* See Haller’s Olservationes de ductu tharacico in theatro Got- 
tingenst fucte. Gotting. 1741, 4to. 
B.S. Albinus’ Talula vasis chyliferi, L. B. 1757, large folio. Mas- 
¢agni. tab. xix. : 
4 v. J. €. Bohl’s vie lactea, c. h. historia naturalis. Regiom. 
1741, 4to. : ' 
Sémmering in the Commentat. Soc. Scient. Gottingens, T. xii. ops ill. 
} v. Haller’s Opera Minora. Vol. 1, Tab. sii. 
§ Consult among others already and hereafter queted. J. F. Meckel, 
De vasis lymphaticis glandulisque conglotatis. Berol. 1737. 4to. And 
-the celebrated Al. Monro, filius, De venis lymphatieis valvulosis, ib* 
at the same time. 8vo. 
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of the absorbent system, and resemble the lacteals in 
structure and function, are much more, and perhaps, in- 
deed, universally, diffused.* They arise principally from 
the mucous web, which we therefore called the grand 
bond of connection between the sanguiferous and absorb- 
ing system (27); but in great numbers likewise from the 
external common integuments, from the fauces and ceso- 
phagus (330), the pleura and peritoneum, and from the 
thoracic and abdominal viscera. 

433. Their origin is similar to that of the lacteals in 
the intestines, so that the radicle of each lymphatic ab- 
sorbs the fluid from the neighbouring cellular membrane, 
as from its territory, and propels it onwards. 


434. The lymphatics have double valves, set more or — 


less thickly in different parts; they all enter conglobate 
glands; those which are contiguous to each other, anas- 


tomose here and there: and those found on the surface 


of certain viscera, as the lungs, liver, &c. form a most 
beautiful network. 

435. Besides other assistances to their functions, evi- 
dent from what has already been said, no inconsiderable 
assistance is derived from the combination of great strength 
with thinness in their coats, by which they are enabled to 
support a heavy column of quicksilver. In the limbs, 
especially, the motion of the muscles pressing them on 
every side, is highly useful in increasing their power. 

436. But their principal action, by which they take up 
fluids more or less rapidly, eagerly absorbing some, and 


* W. Hunter's Medical Commentaries, P. i. p. 5. sq. 

+ Mascagni, Tab. i. ii. ili. 

T. Gottl. Haase, De vasis cutis et intestinorum absorbentibus, &e. 
Lips. 1786, fol. tab. 1. 
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absolutely rejecting others,* depends upon the peculiar 
modification of their vitality, and is ascribed by the very 
acute Brugmans to a certain vita propria. (42) 

437. The far greater part of these lymphatics terminate 
in the thoracic duct; except, however, those of the right 
arm, the right side of the neck, the right lung, and the 
right portion of the diaphragm and liver, which terminate 
in the subclavian vein of the same side. 

438. From the universal existence of the lymphatics, 
and especially from the great numbers on the surface, 
capable of absorbing fluids from without, the heteroge- 
neous nature of the lymph must be obvious ; and this is 
further proved by accurately examining it in different 
parts of a subject; v. c. that contained in the hepatic 
or splenic lymphatics is perfectly different from that in 
the uterine. 

439. We will enumerate the principal fluids which are 
continually absorbed during health, to say nothing of 
many different kinds of substances taken up during dis- 
ease. There is, besides the chyle separated from the 
feces in the small intestines, the halitus of the cavities 
properly so called, especially that of the fauces and the 
whole mucous web, the fat, the more watery part of those 
secreted fluids which are retained for some time in their 


* On this remarkable difference consult T. Fr. Lucr. Albrecht’s 
Commentatio (honoured with the Royal Prize) iz gua proponttur re= 
sensus eorum alimentor. et medicaminum quilus sive tubo alimentario 
sint ingesta, sive communibus corporis integumentis applicata, in 
gressus in systema vasor. sanguifer, aut concessus a natura, aut ne= 
galus sit. Gotting. 1806, 4to. 

4 Conr. Ger. Ontyl. (Prosileate Seb. Jist. Brug nars) De Causa 
alsorptionis per vasa lymphatica, Lug, Bat. 1795. 8vo. p. 45. 
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ducts, vy. c. of the milk, semen, bile, &c. and not a small 
portion of the fluids in contact with the surface.* 
440. The solids, after performing their purpose in the 
economy, insensibly melt away and are absorbed, as is 
proved by the absorption of the greater part of the thymus 
gland during infancy, of the roots of the first teeth, and of 
the alveoli after the second teeth have fallen out. The 
constant change of the whole osseous system, arising 
from the insensible renovation of the bony matter, of 
which we have treated elsewhere professedly,+ may also 
be adduced. : | 

441. It is therefore evident, since so great a variety of 
matter is absorbed, and at the same time nothing crude 


or improper allowed to enter the blood, that there isa 


necessity for some peculiar medium for previously sub- 
acting and assimilating the various substances. 

442. It appears to be the chief office of the conglobate 
glands, which constitute the last part of the absorbent 
system, to prevent the ill effects, upon the heart, of the 


improper admixture of crude fluid { with the blood, by_ 


- * Consult among others, Valer, Lud. Brera’s Anatripsologia, fourth 
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edition. Par. 1790. 11 vols. 8vo, A. J. Chrestien, De la methode tatres 


liptice. Montpell. 1803. Svo. 


+ Decade 1. of my collection of the crania of diferent nations, p. 27. 


{ If we consider the winding course which nature has provided for 
the purpose of changing and assimilating the absorbed fluids previously 


to their admixture with the blood ; and, on the other hand, the dreadful. 


symptoms, stich as palpitation, convulsions, &e. which ensue upon the 
artificial infusion of a minute portion of any mild fluid into the blood, 
we shall be thoroughly convinced that mo absorption of heterogeneous 
fluid takes place by the veins, evcepting that of the blood itself (v. ec. in 
the erection of some psrts, in the placenta, &c.), and that those abs 


sorptions which Haller endeavours to prove to be accomplished by the 


veins, do really take place by means of the lymphatie system. De c. h 
Funct, V.i. p. 281 & seq. 
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assimilating the vaxious fluids, particularly those absorbed 
by the skin, more and more to an animal nature, by re- 
tarding their motion, and perhaps also by superadding to 
them some fresh secreted fluid. (A) 

443. As to the rest of those glands dispersed generally 
through the body, and aggregated here and there, as in 
the groin and axilla, they are perfectly similar to those 
found in the meselitery, consisting, like them, in a great 
measure, of conyoluted absorbent vessels, supplied with 
an immense number of blood vessels, and liable to the 
same diseases.* : 7 


NOTE. 


(A) Although some albumen is discovered actually in 
the duodenum, and some fibrin in the first lacteals, the 
ehyleis found to contain more and more of these substances, 
In proportion to its progress towards the left subclavian 
vein. The chyle contains a certain fatty matter, which is 
considered as zncipient albumen, and in proportion as this 
decreases, does the quantity of fibrin and albumen in- 
crease. Annals of Med. and Surgery. Vol.i. p. 144. 


nT eae 


* Nuck’s Adenographia Curtosa. L. B. 1696, 8vo. 
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SECT. XXX. 


OF SANGUIFICATION. 


444. ‘were is scarcely occasion to remark that we 
employ the term Sanguification to denote the assimilation 
of the chyle to the blood, and the successive reparation, 
by means of the former, of the successive loss sustained 
by the latter. 

445. The division of all our fluids into three classes 
(45), crude, sanguineous and secreted, turns upon this; that 
the middle class contains the stream of the vital fluid it- 
self, from which the numerous secreted fluids are perpe- 
tually withdrawn, and to which, on the other hand, there 
is a constant afflux of chyle and lymph from the absorb- 
ent system. | 

446. But since the blood is a peculiar fluid, suz genervs, 
without its fellow in nature, various assistances and media 
are evidently requisite to subact and assimilate the he- 
terogeneous and foreign fluids which pass to it from the 
thoracic duct. 

447. This is, in the first place, especially in the mesen- 
teric and other conglobate glands, favoured by those wind- 
ings, mentioned formerly, of the lacteals and lymphatics, 
which are, at the same time, gradually more impregnated, 
as it were, with an animal nature. 

448. We must also take into consideration, that a great — 
part of the lymph which enters the left subclavian after its 
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admixture with the intestinal chyle in the thoracic duct, 
has been derived from the substance of. the viscera and 
other soft parts, formerly secreted from the blood, and, 
therefore, already imbued with an animal nature, and - 
easily, without doubt, again miscible with the mass of 
blood, to which it does but return. 
_ 449. Something is contributed by the slow and almost 
- stillatitious manner in which the chyle drops into the 
blood through the last valve of the thoracic duct, these 
very minute portions becoming the more intimately com- 
bined with the blood. 
450. The heart, too, by means of the remarkable papil- 
lary ae oles. of the ventricles, agitates and mingles the 
blood just impregnated with fresh chyle. 
_ 451. The great importance of the lungs which receive 
the blood immediately after its addition of fresh chyle, and 
also of respiration, in the business of assimilation,* will be 
evident on considering the extraordinary vascularity of 
those organs (14), and their constant and regular motion. 
452. The remaining part of sanguification is accom 
plished by the general circulation and the powers which 
assist it, particularly by muscular motion, &c. ~ 
_ 453. Although so many means are provided for the 
combination of the chyle with the blood, and although the 
constituents of the chyle somewhat resemble those of this 
fluid; nevertheless, it is commonly asserted, that many 
hours are required for the complete change of the colour 


* Especially, according to the opinion of Cuvier, in the conversion 
of the chyle into the lymphatic or fibrous part of the blood. Legons 
d’ Anatomie Comparée. T, i. p.91. T. iv. p. 304. Thomson’s System 
of Chemistry. V.iv. p. 497. Bostock’s work, recommended above, in 
the chapter on Respiration. 
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of the chyle and its assimilation. Besides other arguments 
in favour of this assertion, the pathological fact is urged, 
that chyle is frequently seem in blood drawn many hours 
after digestion. I myself have witnessed this appearance 
in cases where the blood too evidently bore an: inflam- 
matory disposition, to use a common phrase ; but £ am 
persuaded. that no inference eam be hence drawn, in re- 
gard to the healthy state, which alone is the object of 
physiology. 
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SECT. XXXI. 
OF NUTRITION. 


454. Bustpxs the function of the blood formerly in- 
vestigated—of distributing oxygen through the system 
and removing carbon, its principal use is to afford nourish- 
ment to the body in general, and to the secreting organs 
the peculiar fluids which they possess the power of deriv- 
ing from it. Nutrition shall be first examined. 

455. Nutrition is the grandest gift of nature, and 
the common and highest prerogative of the animal and 
vegetable kingdoms, by which these, beyond all measure, 
surpass, even at first sight, all human machines and auto- 
mats. Upon these no artist can bestow the faculty, not to 
say of increasing and of coming to perfection, but even 
of existing independently and repairing the incessant 
losses incurred from friction.* 

456. By the nutritive faculty of the body, its greatest 
and most admirable functions are performed; by it we 
grow from the first of our formation and arrive at man- 
hood; and by it are remedied the destruction and con- 


‘*« Nutrition, in fact, appears to be a continued generation,” ac- 
cording to the old observation of the very ingenious Ent. See his work, 
already recommended, (200 note.) 5 
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sumption which incessantly occur in our system during 
life.* | 

457. Respecting the nature of this consumption, it has 
been greatly disputed, whether it affects the solids,+ or 
whether, according to some very acute writers, { these, ~ 
when once formed and perfected, remain inyariably en- 
tire. 

458. There can be no doubt that some of the similar 
solids, v.c. the epidermis and nails, are gradually de- 
stroyed and renewed; and the same is proved respecting 
even the bones, by the well known experiment of dying 
them with madder root; (A) and by the frequently re- 
markable attenuation of the flat bones, especially of the 
skull, from defective nutrition in old age.§ 

459. If I am not mistaken, those solid parts undergo 
this successive change, which possess the reproductive 
power,—an extraordinary faculty, by which not only the 
natural loss of particles, but even the accidental removal 
of considerable parts, from external injuries, is repaired 


* Th. Young De corporis humani viribus conservatricibus. Got- 
ting. 1796, 8vo. . 

Fl. J. Van Maanen sui ipsius humana sui ipsius Conservatrice 
ac medicatrice. Harderv. 1801, 8vo. 

+ See the celebrated V. J. Bernouilli’s Diss. de nuérit. Groning. 
1669, 4to. He estimates the continual, though insensible, loss and — 
reparation of the solids so high, that the whole body may be said to be 
destroyed and renewed every three years. 

{ See J. Chr. Kemme. Beurthetlung eines Bewetses vor die immd- 
terialitit. der seele aus der medicin. Halle. 1776, 8vo. 

And his Zweifel und erinnerungen wider die lehre der aercte 
von der Ernihrung der festen thetle. Ibid. 1778, 8vo. 

§ Respecting this mutability of the bones, I have spoken at length 
in my osteological work, ed. 2. p. 26, and elsewhere. , 
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and perfectly supplied, as the bones* and a few other 
parts sufficiently demonstrate. 

460. On the other hand, I have been led by many ex- 
periments to the conclusion, that this genuine reproductive 
power appears completely bestowed upon no similar parts 
which possess any other vital power besides CONTRACTILITY, 
i.e. irritability, sensibility, or a vita propria.t 

461. In these parts, therefore, whose vital powers are 
of an higher order, the parenchyma constituting their base, 
appears permanent, and is liable to this change only,— 
that the interstices of the fibres and parenchyma, while 
nutrition is vigorous, are constantly full of nutrient animal 
gelatine; but, when nutrition lan guishes, are deprived of 
their gelatine, collapse, and consequently become thin. 

462. For as the plastic lymph, the importance of which 
has been frequently mentioned, is readily converted into 
cellular membrane, so it appears to constitute the principal 
material of the body, and, as it were, the animal gluten, 
which is nourished by its means. 


th A LD 


* Consult among others G. L. Koeler’s Experimenta circa regenes 
rationem ossium. Gotting. 1786, 8vo. . 

_ Alex. Herm. Macdonald, De necrosi et callo. Edinb. 1799, 8vo. 

+ That the corium is not really reproduced, is probable, not only 
from its perpetual cicatrices (for some contend that the madter of those 
does not continue, but their form only, which is preserved by a per- 
petual apposition of fresh particles in the room of the decayed and ab- 
sorbed), but much more by the lines and figures which are made upon 
the skin by the singular art of pricking it with a needle, (a process 
denominated in the barbarous language of the Otaheiteans ¢atoomg) 
‘and imparting to the corium a blue or red colour, as permanent as the 
cicatricule, by means of charcoal powder, ashes, soot, the juices of 
plants, or galls; on the other hand, the red hue imparted to the bones, 
by means of madder, quickly disappears, as these parts undergo a con- 
tinual renovation. 
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463. During the growth of the body, peculiar powers 
are exerted, by which the lymph deposited m the cellular 
membrane by the blood vessels is properly distributed and 
intimately assimilated to the substance of each organ, &c. 
This is veferrible, both to the laws of affinity, by which 
particles attract, and, as it were, appropriate others which 
are similar and related to themselves; and to the nisus 
formativus, which we shall enlarge upon hereafter, and to 
which the proper application .of shapeless elementary 
matter, and its modification to particular forms, must be 
ascribed. 

464. To both these powers, we conceive, must be parti- 


cularly attributed the nutrition of such similar parts as 3 
are not supplied with blood; but are, nevertheless, at‘first — 


generated by a most powerful and infallible nisus, grow, 
are nourished, and, if destroyed by accident, are very 
easily reproduced ;* such are the nails, hairs, &c. | 

465. As this appears to be the true account of nutrition 
in general, so, on the other hand, it evidently has great 
varieties of tlegree and kind, especially where, from the 
more-or less lax apposition of the nutritious matter, the 
structure of the similar parts is more cor less dense, and 
the specific weight of the whole body more or less con- 
siderable.f In this respect, not only individuals, but whole 


* Zwo abhandlungen iiber die nutritionshraft welehe von der 
Acad. der Wiss. in St. Petersburg den ‘preiss getheilt erhalten halen. 
Petersburg, 1789, 4to. 

De ‘Grimaud. Mém. sur la nutrition quia oltenu l’aceessit. “tb. 
same year, 4to. 

Steph. J. P. Housset, on the same subject (in the same school) imhis 


Mémoires -physiologiques & d’hist. naturelle. Auxer. 1787, 8vo. 


Ts. 07; 
+ J. Robertson. On the specific gravity of living men, inthe 
Philos. Trans. Vol. L. P. i. p. 30, sq. 
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nations differ from each other. The Jakats and Burats, 
who are remarkable for the lightness of their bodies, are a 
sufficient example of this. 


NOTE. 


(A) The redness imparted to the benes by feeding 
animals with madder, does not prove that the matter of 
the bones is constantly changing; because the opinion 
that the madder unites with the phosphate of lime im the 
blood, and thus reddens all the bony matter subsequently 
deposited, is erroneous. Mr. Gibson proved, by numerous 
experiments, that the serum has a stronger affinity than 
the phosphate of lime for madder. The serum being 
charged with madder, the phosphate of lime of the bones, 
already formed, seizes the superabundant madder and be- 
comes red. If the madder is no longer given to ‘the 
animal, as it is continually passing off with the excretions, 
the stronger attraction of the serum draws it from the 
bones, and they re-acquire their whiteness. Afanchester 
Memoirs, vol. i. | 
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SECT. XXXII. 


OF THE SECRETIONS IN GENERAL. 


466. Besiprs the nutritious fluids, others of various 
descriptions are produced from the blood by means of 
secretion, which Haller, no less than his predecessors, with 
truth and regret declared to be among the most obscure 
parts of physiology.* 

467. The secreted fluids on the one hand differ so con- 
siderably among themselves, and on the other, have so 
many poits of resemblance, that their classification can- 
not but be extremely arbitrary. If we arrange them ac- 
cording to the degree of difference between them and the — 
blood from which they are formed, they will stand in the 
following order: | 

First, the milk, which may be in some degree considered 
as chyle reproduced, and appears formed by the most sim- 
ple process from the blood newly supplied with chyle.. 

Next, the aqueous fluids, as they are commonly deno- 
minated from their limpid tenuity, although the greater 
part differ importantly from water in the nature of their 


* v. Fouquet on Secretion, in the Encyclopedical Lexicon of Paris. 
A Ws 


Fr. L. Kreysig De secretioribus, Spec. i. it. Lips. 1794, sq. 4to. 
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constituents, and especially in the proportion of albumen: 
such are the humours of the eye, the tears, in all proba- 
bility the vapour contained in the cellular interstices and 
the cavities of the abdomen and thorax; nearly similar, 
also, is the fluid of the pericardium and of the ventricles 
of the brain. ie = 

The liquor amnii of pregnancy, and the urie remarkable 
for the peculiar nature and mixture of its proper consti- 
tuents, are generally enumerated among these. 

The salivary fluids, concerned in mastication, digestion, 
and chylification, appear more elaborated. 

Next the mucous, which line the cavities of most of the 
organs performing the natural and genital functions, and 
likewise the tract of the nostrils, larynx, and trachea. 

The mucus within the eye, and under the epidermis, 1s 
nearly similar. 

In the same class may be included the cerumen of the 
ears, the unguent of the Meibomian glands, and of the 
joints, and, perhaps, the nameless fluid poured forth into 
the vagina during the venereal cestrum. | 

The adipose are, besides the common fat, the medulla 
of the bones and grease of the skin. 

Related to these are the secretion of the corona glandis 
under the preputium, and of the external female genitals. 

The truly serous, or albuminous, are the fluid of the 
ovarian vesicles of De Graaf; and the liquor of the 
prostate. 

The semen virile and the bile are each sui generis. 

468. It is obvious that so great a variety of secreted 
fluids cannot be secreted from the mass of blood in the 
same way, nor by similar organs. Their chief distinction 
is the simplicity or complexity of their preparation. 

469. The most simple mode of secretion is diapedesis, 


“ 
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or transudation; which is the case with the fat and the 
bony fluid.* 

470, Secretion by glands + is more complicated. Such 
is considered the secretion even by follicles and crypte 
found, v.c. in some parts of the corium, the fauces, and 
aspera arteria, and denominated the most sempée glands. 

Properly speaking, the conglomerate (as they are called 
to distinguish them trom the lymphatic conglobate) are 
the only true secreting organs; such as the salivary and 
lachrymal glands, the pancreas and breasts. They are 
provided with an excretory duct coming immediately 
from the large lobes which are composed of others, 
smaller, and so intricate in their structure, as to have been 
the source of warm disputes in the schools of medicine. 


* Physiologists have given different explanations of this mode of 
secretion. Some assert that every fluid is formed by passing merely 
through inorganic pores from the blood: others altogether deny the 
existence of these pores. I think much of this is a verbal dispute. For, 
on the-one hand, I cannot imagine how inorganic pores can be sup- 
posed to exist in an organized bedy, for we are not speaking of the 
common interstices.of matter, in physics denominated pores; and I am 


persuaded that every opening in organized bodies is of an organic na. ° 


ture, and possesses vital powers exactly correspondent. On the other 
hand, these openings or pores in the coats of the vessels, are evidently 
little different in function from the cylindrical ducts, through which 
fluids are said to percolate in conglomerate glands and secreting viscera: 
for this percolation depends less on the form of the organ than on its 
vital powers. 

Vid. Schreger’s Fragmenta. 


P. Lupi’s Nova per pores inorganicos secretionum theoria refue 


tata, &c. Rome, 1793, ii. Vol. 8vo. 
Kreysig’s Specimen secundum, formerly mentioned. 
+ Sam. Hendy, On Glandular Secretion, Lond. 1775, 8vo. 


~ coh meen 


OF THE SECRETIONS IN GENERAL. 951 


Malpighi* considered the miliary globules, which are 
easily discoverable in most glands, as acini internally 
excavated. Ruysch, on the contrary, contended that 
these’ supposed hollow acini were nothing more than 
-glomerules of blood vessels,—an opinion far more con- 
sistent with microscopical observation and the effects of 
minute injection. 

471. The structure of some secreting organs, especially 
of the liver and kidnies, the latter of which strikingly 
exhibit the elomerules of Ruysch or the acini of Mal- 
-pighi, are not, excepting in their peculiar parenchyma, 
very dissimilar from this structure, and indeed throw con- 
siderable light upon the question. On the outer part of 
these, small twigs arise fromthe sides of the capillary 
arteries and run into vascular glomerules, hanging like 
granules as from stalks; from these arterial glomerules 
spring very minute colourless scereting vessels, whose 
origin from the extremities of arteries, was formerly al- 
luded to (92); and the radicles of veins mto which the 
arteries are continued, and which convey back into the 
venous trunks the remaining blood deprived of the se- 
creted fluid.+ : 

472. The organization of some other secreting parts Is 
evidently peculiar, v. c. of the testes, which are composed 
of very long and numerous vessels, closely compacted, 
&e. a0 
473. That the different nature of the secreted fluids 
depends not so much on the size and external form of the 


ee 


* In works repeatedly quoted, and also in his Diss. de glandulis 
eonglobatis. Lond. 1689, 4to. 

But consult especially his Opera Posthuma. ib. 1697. fol. and pub- 
lished likewise elsewhere. 

+ Al, Schumlansky De séructa renum. Argent. 1782, 4to. tab. il. 
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secreting organs as upon their interior structure and cor- 
responding vital powers, is rendered probable by the 
example of many of our fluids, which, although secreted 
by organs at first sight very different from each other, 
have considerable resemblance to each other in nature; 
v.c. the saliva and gastric juice. And comparative 
anatomy teaches us, that the same fluids are formed by 
organs very different in external appearance, in different 
animals.* 

474, We shall now investigate the causes why par- 
ticular fluids are found in particular organs,—the most 
difficult part of the doctrine of secretion, and still open to 
many doubts. 

475. There can be no question that the absolute cause 


of the variety of secretions is referrible to the intimate 


nature of the secreting organ. This depends, in the con- 
glomerate glands and secreting viscera especially, both 
upon the direction and distribution of the secreting blood 
vessels, and upon the peculiar parenchyma of each secret- 
ing organ, in some instances distinguishable at first sight 
from the substance of every other part (20). 

476. It is likewise probable, and indisputable argu- 
ments in favour of the opinion have been continually af- 
forded in the course of this work, that secreting organs 
have not only a peculiar parenchyma, but a vita propria, 
viz. a singular species of vitality distinct from the com- 
mon vital powers of contractility, irritability, and sensi- 


bility. 


* Compare, for instance, the form of the kidnies in mammalia with 
the true conglomerate glands which supply their place in birds; or the 
pancreas of warm-blooded animals with the pyloric appendices, which, 
although varying in appearance, in different fish secrete a fluid very 
similar to the pancreatic. 
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477. The absorbent system seems of much importance 
in the business of secretion. In every secreting organ, it 
absorbs and conveys to the blood a fluid which is, as it 
were, contaminated by the secretion of the part: v.c. a 
Dilious fluid in the liver; a spermatic in the testes. 
A constant circle would, therefore, appear to exist in the 
secretory system, so that the elements of the secretions 
are incessantly carried to the blood from the secreting or- 
gans, and when they have returned to the organs are the 
more easily attracted by a species of affinity, and draw 
with them those parts of the blood whose nature is re- 
lated to their own. 

478. The blood from which some secretions are pro- 
duced, is endowed with peculiar qualities. The bile, for 
example, is derived from blood which contains an abund- 
ance of carbonaceous element. 

479. We omit other assistances afforded to certain 
secretions; v.c. congestion and derivation, so striking in 
the secretion of milk, &c. 

480. There is this difference between the different finds 
" secreted by the organs and powers now deseribed,—that 
some pass to the place of their destination immediately, 
while others are deposited in receptacles, and detained 
there for some length of time, becoming more perfect 
previously to their excretion. The milk in its ducts, the 
urine, bile, and semen in their respective bladders, and 
the serum contained in the vesicles of De Graaf, are 
examples of this. (A) 
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NOTES. 


(A) “ There are two classes of secreted fluids, viz. the 
secretions, properly so called, or the fluids intended to 
fulfil some ulterior purpose in the animal economy, and 
the excretions, which are directly discharged from the 
body. The fluids of the former class are all alkaline, and 
of the latter all acid. The excretions are the urine, the 


perspired fluid, and the milk. All the other Auids appear 


to belong to the former class. 
‘The alkaline secreted fluids may be divided into two 


very distinct species. The former of these contains the 


same quantity of water as the blood, so that the change Bs 
induced by the nervous influence, seems to be confined to 

that of altering the chemical form of the albuminous ma- 
terials,* without affecting their relative proportion to the 9 


water and other substances dissolved in the blood. The 


bile, spermatic fluid, &c. are of this kind. The latter — 
species consists of fluids, in which the influence of the 
nervous system has separated a large portion of the albu-. rd 
minous matter, and left the remaining liquid propor- 


tionally watery. The saliva, the humours of the eye, and 
the effused serum of membranes, are of this species, and 
in these the quantity of salts, and in general also of alkali, 
is the same as in the blood. 

“The influence of the chemical agent of secretion is, 
therefore, chiefly spent upon the albuminous materials of 
the blood, which seems to be the source of eyery substance 
that peculiarly characterises each secretion, each of which 


* This appellation Berzelius gives to the fibrin, albumen, and co- 
louring matter of the blood. 


oy 
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is sui generis, and is its principal constituent. All the 
other parts of the secretion seem to be rather accidental, 
and to be found there only because they were contained 
in the blood out of which the secretion was formed. 
Therefore, in examining the secreted fluids, the chief 
attention should be paid to the peculiar matter of the 
fluid, which varies inall. This matter sometimes retains 
some of the properties of albumen, at other times, none ; 
and hence an accurate analysis, shewing the quantity and 
nature of this peculiar matter, is above all to be desired. 

“ If the several secretions be supposed to be deprived of 
their peculiar matter and the remainders analysed, the 
same residue would be found from them all, which also 
would be identical with the fluid separated from the 


‘serum after its coagulation. Thus we should find, first, a 


portion soluble in alcohol, consisting of the muriates of 
potash and soda, lactate of soda, and of an extractive 
animal substance, precipitable by tannin; and secondly, 
of a portion soluble only in water, containing soda (which 
acquires carbonic acid by evaporation, and is separable 
by acetic acid and alcohol) and another animal substance, 
not extract, precipitable from its solution in cold water, 
both by tannin and muriate of mercury. Sometimes a 
vestige of phosphate of soda will also be detected. 

“ The excretions are of amore compound nature. They 
all contain a free acid, which is termed lactic, and in the 


urine this is mixed with the uric acid. Urine seems to 


contain only a single peculiar characteristic matter; but 
milk has as many as three, viz. butter, curd, and sugar of 
milk, which, however, seem to be produced by different 
organs that mingle their fluids in the same receptacle. 
The perspired fluid appears to have no peculiar matter, 
but to be a very watery liquid, with hardly a vestige of 
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the albumen of the blood, and, in short, is the same as the 
other excretory fluids would be when deprived of their 
peculiar matter. If we suppose this matter taken away 
from those excretions which possess it, the remaining 
fluid will be found to have properties very different from 


the fluid part of the secretions, when equally freed from | | 
their peculiar matter. That of the excretions is acid, con- — 
tains earthy phosphates, and when evaporated, leaves a — 


much larger residue than the fluid of the secretions. ‘This 
residue is yellowish-brown, of the consistence of syrup, 


with an unpleasant sharp saline taste of the salts that it | 


contains. It reddens litmus, is most soluble in alcohol, 


and this spirituous solution contains the muriates of the — 
blood, together with free lactic acid, much lactate of soda 
(the soda being the free alkali of the blood, neutralized — 
by this acid), and the extractive matter, which always ac- a 


companies this neutral salt. The part insoluble in alcohol 


contains a distinguishable quantity of phosphate of soda, | 
a little of a similar animal matter to that found in the — 
secretions, and also the earthy phosphates which were 4] 


held in solution by the lactic acid, and were precipitated 


by the action of the alcohol. The urine possesses also a 


number of other substances, which will be specified when 
describing this excretion in particular.” 
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* General Views of the Composition of Animal Fluids, by J. Ber- 4 


zelius, M. D. Medico-chirurgic. Trans. Vol. iil. p. 234. 
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SECT. XXXIIL 


OF. THE. FAT. 


481. Or most of the secreted fluids, a concise and con- 
nected view of which was given in the last section, distinct 
mention has been made in its proper place: the rest shall 
be described as opportunity may permit. Two remain, 
which catinot be discussed in a more proper place than 
the present,—at the close of our inquiry into the natural 
functions. The one,—the fat, is a part of the system (4); 
the other,—the urine, is excrementitious. Each shall be 
- separately examined. 

482. The fat* is an oily fluid, very similar in its general 

character to vegetable oils, bland, inodorous, hi ghter than 
water; containing, besides the two elements common to 
water, the oils just mentioned, and to wax, viz. carbon 
and hydrogen, sebacic acid,t which is pretty similar to 
the benzoic. 


_* W. Xav. Jansen’s Pinguedinis Animalis Consideratio Physiologtea — 
et Pathologica. Lugd. Bat: 1784, 8vo. 
? J.D. Brandis’ Comm. (rewarded with the Royal Prize) de oleor. 
unguinosor. natura. Gotting. 1785, 4to. p. 13. 
~ Joach. J. Rhades De ferro sanguinis hum. alusque — 
animalium. ibid. 1753, 4to. ch. 4. 
Day. H. Knape (Preside Segnero) De acido pinguedinis animalis. 
ibid. 1754, 4to. | 
Laur. Crell. Chemisches Journal. 1778, P. i. p. 102. 
s Ki 
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483. When secreted from the blood and deposited in 
the mucous tela, it exists in the form of drops, divided by 
the lamine of the tela, in a manner*not unlike that in 
which the vitreous humour of the eye is contained in very 
similar cells, 

484. The relation of fat to different parts is various. 
In the first place, some parts, even those whose mucous 
tela is extremely soft and delicate, never contain fat. 
Such are the palpebre and penis. 

In very many parts, it is diffused indefinitely, especially 
in the panniculus adiposus, the interstices of the muscles, 
Xc. 

In some few, it is always found, and appears to be 
contained in certain definite spaces, and destined for par- 


ticular purposes. Such I consider the fat around the basis — 


of the heart:* and in the mons veneris, where it forms a 
peculiar and circumscribed lump.} < 
495. Its consistence varies in different parts. More 


fluid in the orbit, it is harder and more nearly resembling a 


suet around the kidnies. 


486. It is of late formation in the foetus; scarcely any e 


trace of its existence is discoverable before the fifth 
month after conception. 
487. There have been controversies respecting the mode 


of its secretion. Some, as Hunter, contending that itis ~ 
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* Hence it is clear how many exceptions must be made to the asser- a 
tion of the celebrated Fourcroy,—that fat is an oily matter, formed at — 
the extremities of arteries, and at the greatest distance from the centre : 


of motion and anima! heat. See his Philosophie Chimique, p. 112. 


t 1 found it more remarkable in the bedy of a female of the species — 
simia eynomolgus, from which, by means of cold, I was able to remove 


it entire. 
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formed by peculiar glands; others, that it merely tran- 
sudes from the arteries. Besides other arguments in fa- 
vour of the latter opinion, we may urge the morbid exist- 
ence of fat in parts naturally destitute of it; a fact more 
explicable on the supposition of diseased action of vessels, 
than of the preternatural formation of glands. Thus, it 
is occasionally formed in the orbits; a Jump of hard fat 
- generally fills up the place of an extirpated testicle; and 

steotoms have been found in almost every cavity of the 
body. ) 
The glands which some celebrated characters have 
contended to secrete the fat, are at present imaginary. 
Whatever may be the truth of this matter, the deposition 
and absorption of the fat take place with great rapidity. 

488. The use of the fat is multifarious. 

It lubricates the solids and facilitates their movements: : 
prevents excessive sensibility; and, by equally distending 
the skin, contributes to beauty. 

We pass over the particular uses of fat in certain parts, 
v.c. of the marrow of the bones. 

During health, it contributes little or nothing to nou- 
rishment.* The modern opinion has more probability,— 
that it affords a receptacle for the superfluous hydrogen, 
which could not otherwise be easily evacuated.+ (A) 


* P. Lyonet conjectures with probability, that insects destitute of 
blood derive their chief nourishment from the fat in which they 
abound. Zr. anat. de la Chenille qui rouge le bots de Saule, p. 428, © 


+ 483, et seq. pref. p. xiii. 


+ See Foureroy, 1. c. 
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NOTE. 


e ‘ J, 

(A) The fattest person on record 1s, I believe, Lambert 
of Leicester. He weighed seven hundred and thirty-nine — 
pounds. Excessive formation of fat may be strongly op-— 


posed by regularly taking great exercise, little sleep, and 


little, but dry food. See the instructive case of the Miller s 
of Billericay, in the second volume of the Transactions of # 
the Royal College of Physicians, London. A large collec- — 
tion of cases of obesity will be found in Mr. Wadd’s 
Cursory Remarks on Corpulence. 
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SECT. XXXIV. 
OF THE URINE. 


489. Bestpes the nutritious (4) fluids and those which 
form a part of our system, others are superfluous and ex- 
crementitious, commonly termed the excrements of the 
_second digestion, and are of two orders. ‘The one exhaled 
by perspiration, of which we treated formerly; the other, 
—the urine, streaming from the kidnies. 

490. The kidnies* are two viscera, situated at the upper 
part of the loins on each side, behind the peritoneum ; 
rather flattened; more liable than any other organs to 
varieties of figure and number ;} suspended by the emul- 
gent vessels,t which are excessively large in proportion to 
the kidnies ; and imbedded in sebaceous fat. (485.) 

491. They are enveloped in a membrane of their own 
which is beautifully vascular; and each, especially during 
infancy, consists of eight, or rather more smaller kidnies, 
each of which again consists, as Ferrein asserts, of seventy 
or eighty fleshy radii, ser sani by him pyramides 
albide. 


* See Al. Schumlansky, 1. c. 

+ See Ger. Blase’s Renum monstrosorum exempla, at the end of 
Bellini de séructura et usu renum. Amstel. 1665, 12mo. 

t Eustachius’ tabule, 1—5, which belong to his classical work, 
De renibus; bound up in this eminent man’s Opuse. anatom. Venet. 
1564, 4to. same edition. tab xil. 
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492. A kidney, if divided horizontally, presents two 
substances; the exterior, called cortex ; the interior, me- 
dulla. 

Each abounds in blood vessels, but the cortical portion 
has likewise very minute colourless vessels, which secrete 
the urine;* the medullary part contains those which 
carry it off. 

These secreting ducts arising from the arteries in the 
manner formerly described, (471) are united with glome- 
rules, which adhere to the cortical part and constitute the 
greatest proportion of it. They may be readily dis- 
tinguished by their angular course from the excreting or 
Bellinian tubes, in which they terminate. These, pursuing 
a straight course, run from the cortical to the medullary 
substance, of which they constitute the greatest part, and 
after having coalesced into fewer trunks, their mouths 
perforate, like a sieve, the papille of the pelvis of the 
organ} | 

493. These papillae usually correspond in number with 
the lobes which form the kidnies, and they convey the 
urine secreted in the colourless vessels of the cortex 
and carried through the Bellinian tubes of the medulla, 
into the zafundibula, which finally unite into acommon 
pelvis, 
494, The pelvis is continued into the wreters, which are 


* These secreting ducts appear to have imposed upon Ferrein as a 


new description of vessels, which he called neuro-lymphatic, or white 


tubes, and of which he imagined the whole parenchyma of the viscera | 


to be composed. He affirmed that they were of such tenuity, that their 
length in each kidney of an adult man was equal to 1000 orgye, or 
5 leave. 

+ Eustachius. tab. x1. fig. 10. 


—— 
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membranous canals, very sensible, lined with mucus, ex- 
tremely dilatable, generally of unequal size in the human 
subject in different parts,* and inserted into the posterior 
and inferior surface of the bladder in such a way, that 
they do not immediately perforate its substance, but pass 
a short distance between the muscular and nervous coats, 
which at that part are rather thicker than elsewhere, and 
finally open into its cavity by an oblique mouth. This 
peculiarity of structure prevents the urine from regurgi- 
tating into the ureters from the bladder. (A) 

495. The urinary bladder, varying in shape according 
to age and sex, is generally capable, in the adult, of con- 
taining about two pounds of urine. Its fundus, which in 
the feetus terminates ia the urachus, is covered posteriorly 
by the peritoneum. The other coats correspond with 
those of the stomach. 

The muscular consists of interrupted bands of fleshy 
fibres, variously decussated, and surrounding the bladder. 
These are usually called the detrusor urine: the fibres 
which imperfectly surround the neck and are inconstant 
in origin and figure, have received the appellation of 
sphincter. 

The nervous chiefly imparts tone to this membranous 
_-viscus. | 

The interior, abounding in cribriform follicles,§ is lined 
with mucus, principally about the cervix. 

496. The urine conveyed to the bladder, gradually be- 


* See Nuck’s Adenographia, fig. 32, 34, 35. Leop. M. Ant. Caldani, 
in the Saggi dell’ accad. di Padova. T. ii. p. 2. 

+ Duverney’s Guvres anatomiques. Vol. ii. tab. 1.—iv. 

4 Santorini’s posthumous tables, xv. . 

§ Flor. Caldani’s Opus. anat, Patay. 1805, 4to. p. 5: 
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comes unpleasant by its quantity, and, growing urgent, 
inclines us to discharge it. For this purpose the wrethra 
is given, which varies with the sex, and will be farther 
considered in our account of the sexual functions. 

497. The bladder is evacuated by the constriction of the 
sphincter being overcome both by the action of the detru- 
sor (495) and by the pressure of the abdomen. To these 
in men is superadded the action of the acceleratores, 
which force out even the drops of urine remaining in the 
bulb of the urethra. 

498. ‘The nature of the urine varies infinitely * from 
age, season of the year, the length of the period since 
food or drink was taken, the quality of the ingesta,F &e. 
The urine of an adult, recently made after a tranquil re- 
pose, is generally a watery fluid of a nidorous odour and 
of a lemon colour, which qualities depend on a peculiar 
uric substance, besides a variety of other matters held by 
the water in solution and differing in proportion in dif- 
ferent persons. There is a remarkable quantity of phos- 
phoric acid united with other constituents, forming phos- 
phates of soda, ammonia, andlime. A peculiar acid,—the 
lithic or uric, is found in the urine alone.§ (B) 


* See Hallé in the Mem. de la Soc. de Médec. Vol. iii. p. 469, sq. 

+ The specific quality of some ingesta manifest themselves in the 
urine so suddenly, even while blood drawn from a vein discovers no 
sign of their presence, that physiologists have thought that, besides the 
common channels, there must be some private ways running directly 
from the alimentary canal to the kidnies. See v. c. Grimaud Sur la 
nutrition, p. 115, Darwin’s Zoonomia, vol. i. § 29. and Home, in the 
Philos. Transact. 1808. 

{ See Fr. Stromeyer’s Theoret. chemie. p. 609. 

§ Consult on the analysis of the urine, among others, Berthollet, in 
the Mem. de ? Acad. des Sc, de Paris, 1780, p. 10. 
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NOTES. 


(A) Mr. Charles Bell has lately described two long 
muscles, running from the back of the prostate gland to 
the orifices of the ureters. Their action is not only to 
assist in emptying the bladder, but to pull down the 
orifices of the ureters, thus assisting to preserve that obli- 
quity of insertion which the ureters lose in proportion as 
the bladder is depleted. —Med. Chirurg. Trans. Vol. II. 

(B) The following is Berzelius’ analysis of urine, in the 


Med. Chirurg. Trans. Vol. UI. 


Water mY Poet ee eR owes ie em oe a PO A 
ear a Se 2S St ee ee PO BORTO 
Sulphate of potass - = - -~ -« - = - con a 
pulphate of soda” <= <- = - = « «<". 5.16 
Phosphate of soda SMa eS eee at Pg 2.04 
Muriate of soda Be ee ee, aes tt oie 4,45 
Phosphate of ammonia - - - - - - 1.65 
plonate ma amMOnia i sa Ree kee 1.50 


Th. Lauth (pres. Spielmann) De analysi urine et acido phosphoreo. 
Argent. 1781, 4to. 

H. Fr. Link’s Commentatio (honoured with the Royal Prize) de 

analyst urine et origine calculi. Gotting. 1788, 4to. 

Fourcroy, in the Annales de chimie. T. vil. p. 180. and ‘T. xvi. 
p- 113. 
 C. Fr. Gaertner’s Observata quedam circa urine naturam. ‘Tubing. 
1796, Ato. | 


266 | OF THE URINE. 


Free lactic acid - - - - - = = 

Lactate of ammonia - - - - - 

Animal matter soluble in alcohol, and{ 

cect - 17.14 
usually accompanying the lactates | 

Animal matter insoluble in alcohol - 

‘Urea, not separable trom the preceding 

Farthy phosphates with a trace of fluate of lime 1.00 

Uric acid ~ - - = = = = «= = = - 1.00 

Mucus of the bladder - - - - © = 0.32 

Silex ae ee were Be ete = 0.08 


~ 1000.00 


OF THE DIFFERENCES OF THE SEXES. 267 


SECT. XXXYV. 
OF THE GENERAL DIFFERENCES OF THR SEXES. 


499. ‘l'une functions hitherto examined are common to 
both sexes, but some are performed very differently in 
each. The most prominent differences shall be briefly 
reviewed previously to examining the sexual functions, 
properly so called.* 

500. In general, each sex has its peculiar form; more 
ox less striking after birth, but not very obvious in the 
young foetus : for the genitals of the male and female, at 
this period, are not at first-sight different, on account of 


* Melch. Sebiz, De differentiis corporis virilis et muliebris, Ar- 
gent, 1629, 4to. 
Bid. Thierry E. preter genitalia sexus inter se discrepant, Paris, 
1750, 4to. 

Dictionn. Encycloped. (Ebrodun edit.) vol. xviii. art. Femme, and 


Vol. xiii. art. Viril. 


J. Fidel Ackermann De discrimine sexauum preter genitalia, Mo- 
gunt. 1788, 8vo. : 
_ The same Writer's Historia ichnographia infantis androgynt. Jen. 
1805, fol. p. 61, seq. 

P. Roussel. Systeme physique et morale de la femme, ed. 2, 
Paris, 1803, Svo. ; 

Ad. F. Nolt Diss. sistens momenta guedam circa sexus differentiam. 
Gotting. 1788, 8vo. 

J. Lud. Moreau de la Sarthe, Histoire naturelle dela femme, Paris, 
1802, 3 vols. 8vo. 

Autenreith in the Archiv. fiir die Physiol. T. vit. page 3, sq. 
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the clitoris being remarkably large,* and the scrotum 
scarcely visible.+ (A) 

501. During infancy, the general form is but little dif- 
ferent, but becomes more so as age advances ; when the 
round and plump breasts, the general conformation, the 
delicacy, softness, and the proportionally low stature of 
the female, form a strike contrast with the sinewy and 
robust body of the male. 

502. The relation of parts, in well-formed females, is 
somewhat different from that in the male. For instance, 
in the female the face is proportionally smaller; the abdo- 
minal and lumbar portion of the trunk longer; the hips 
broader, not however, if well formed, broader than the 
shoulders; the buttocks larger; the legs in their descent 
gradually approach the knees. (B) 

503. A similar difference is remarkable in tue osseous 


a 
me re 


si Langeuth, Embryo, 35 mensium qua fuciem externam, Viteb. 
1751, 4to. 

James Parsons, Philos. Transact. Vol. xlvii. p. 143. 

Morgagni, De sedibus et causis morborum., xlviii. p. 10. 

+ This I lately found confirmed in twin abortions of different sexes ) 
and of about sixteen weeks formation, in which, although. they were | 
most beautifully and correctly formed, the difference of the genitals 
was not at first discoverable. In every other respect, in the general 
‘figure, physiognomy, the dimensions of the loins, &c. they were per- 
fectly similar. 

{ Examine besides the: Tait Bitcher von menschlicher Proportion. 


Nurimb. 1528, fol. of our great countryman Alb. Diirer, the two & 


celebrated male and female figures painted by Titian or one of his_ 
school, im Vesalius’s Epitome suor. libror. d. c. h. anatome. Basil, 
1542, fol, 

The three delineated by that ‘excellent Artist, Ger. Laidresse, in 
Bidloo, tab. i. ii. ii: and Girardet’s drawings in the Cours complet 
@ Anatomie gravé par A. KE. Gautier et expliqué par M, Jadelot. 
~Nantz..-17738, folks max. 
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system. In females, the bones are, ceteris paribus, 
smoother and rounder, the cylindrical more slender, and. 
the flat thinner; to pass over individual differences, v. c. 
the very slight prominence of the frontal sinuses, the more 


elliptic edges of the alveoli, the greater narrowness of the 


chest, the greater capacity on the contrary of the pelvis, 
the difference of the clavicles, thigh bones, &c.* (C) 

504. With respect to the soft parts, the female mucous 
tela is more lax and yielding, so as to dilate more easily 
during pregnancy; the skin is more delicate, and of a 


clearer white, from the quantity of fat below it. The hair 


of the head is commonly longer; but other parts, which 
are covered with hair in men, are either quite smooth in 
women, as the chest and chin; or less hairy, as the peri- 
heum; or smaller in circumference, as the pudenda; 


or covered with merely a very delicate and soft down, as 


the arms and legs. (D) 

505. Among the particular differences of function, 
must be mentioned the pulse, which is, in females, ceteris 
paribus, more frequent (116); the quantity of blood too 
passing to the abdomen is greater’, The lungs, on the 
other hand, are smaller, from the greater narrowness of 
the chest, which is however more moveable above. The 


os hyoides is much smaller, the larynx scarcely prominent 


and more contracted, whence the voice is less grave. 
506. As to the animal functions, besides the greater 
abundance of nerves in the organs of generation, the general 


nervous system of females is far more mobile, and the 
propensity to emotion stronger. On the other hand, the 


* I have described these differences more -fully throughout the 
sceleton in my Osteological work, p. 87, sq. ed. 2. 
Compare Soemmerring’s Tabula sceleti fceminei. Francof. 1796» 


_ fol. with the male figure in B.S. Albinus’s Tabule sceleti. tab. 1. 
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muscular system is weaker, and the muscles (with the ex- 
ception of the glutei, psow, quadrati Jamborum, and a 
few others) proportionally smaller. (E) 

507. In regard to the natural functions, the stomach 
and the appetite for food, are less;* the growth of the 
body more rapid; and the periods of dentition, puberty, 
and full growth, earlier. 

508. But by far the greatest difference exists in the 
genital functions, which are intended in man for impreg- 
nating, and in women for conceiving. The fuller inves- 
tigation of these now remains to be prosecuted. 


NOTES. 


(A) Sir Everard Home has published a singular theory, 
which he supports by extremely ingenious arguments.+ a 
He contends that the sex is not determined at the first ug 
formation of the individual, but that the parts of gene- bs 
ration are originally so situated, and of such a nature, — 
that they are capable of becoming either male or female 


organs when the sex is subsequently fixed. His argu- — 


ments are the following: 1. The Testes and Ovaria hie @ 
originally in the same situation. 2. The Clitoris is at 
first of great size. 3. When the female among Mam- be 
malia has inguinal Mamme, so likewise has the male; ~ 
men also possess breasts. 4. The Scrotum occupies in — 
the male, the place occupied in the female by the Labia, te 
_and is of the same structure with them. 5. The Nymphz — 


errs Sa I 


* Hence genuine and indubitable cases of long abstinence from 
food, have generally occurred in females. (F.) | 

See, among many others, Fl. James Voltelen, Diatr. Memora- 
lilem septennis apositice historiam exhilens, Lugd. Bat. 1777, 8vo- 

+ Philos. Trans. Vol. 89. 
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of the female exactly correspond to the Preputium of the 
male. 6. Twins are usually of the same sex, as if the 
same cause had influenced the generative organs of each; 


when they are of different sexes, it is a common remark 


that they seldom breed, nature probably having been 
disturbed in her operations. 7.~When among black 
cattle twins are produced of different sexes, that which 
appears the cow is really an hermaphrodite, incapable of 
breeding, and vulgarly termed a free martin;—a circum- 
stancein every respect analogous to the preceding.* It may 
be added, that the round ligaments of the female descend, 
like the two spermatic chords of the male, to the abdo- 
minal ring, and that marsupial bones exist, without any 
function whatever, in the males of some marsupial ani- 
mals; the bursa fabricii of the hen, and the bifid glans 


clitoridis of the opossum, are examples similar to these, 


and comparative anatomy furnishes many others. Per- 
haps Blumenbach’s explanation is correct,—that they 
occur in conformity with a general law; teléologically in 
the sex, where they are useful, and physico-mechanically 
in the other.} And this explanation is confirmed by the 
existence in some kinds of animals, of parts which are of 
nouse to them, but exist for useful purposes generally in 


animals of that description.} 


The sex of the offspring would appear determined by 


‘the female rather than by the male. Mr. Knight has 


observed that individual cows, &c. however various the 


in ertenetieneebendinsermbimmedincnieinenspeesion auntie eerie eiraen eee aac ae oh oe 


* J, Hunter’s Observations on certain parts of the animal economy, p.55. 
Ys» 
+ Comparative Anatomy, Bones of the Mammalia. 
% ‘The title of vestiges is given in comparative anatomy to parts 


without use in the animal in which they are seen, and which only shew 
- the uniform plan followed by nature in the formation of animals.” 


An, elementary summary of Physiology, by F. Majendie, translated 
by amember of the Med. Chirurg. Society, T. 1. p. 64, 


S 
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males, produce one sex rather than the other, so that he 
has with tolerable certainty predicted the number of male 
and female young; while nothing similar was ever ob- — 


servable in regard to his bulls, rams, &c. Even the ex- — 


ternal appearance and the habits of animals and vegeta- 
bles, he has found mach more, and sometimes altogether, | 
influenced by the female. The quantity of pollen em- 
ployed in the fecundation of female plants, he found of no — 
importance in this respect.* | . 

(B) The form as well. as the texture of the female is 5 
more delicate: her surface has no muscular protuber- 
ances, but is beautifully rounded ; her legs therefore have — 
no calves, but, like the arms and fingers, they gently taper; 
her feet and hands are small; her stature one sixth 
shorter than that of the male; her neck longer. From 
the smaller stature and the greater size of the abdominal 
and lumbar regions, it follows that the middle point which 
lies at the pubis in the nrale, is situated higher in the female. ; 
Her abdomen is more prominent and rounded, and her | 
shoulders less forward and distant from the trunk. Her 
thighs are more voluminous and distant from each other. .: 

(C) The greater capacity of the female pelvis, which ~ 
contains the chief organs of generation and affords a 
passage for the child, arises from the greater expansion ~ 
of the ossadlei, the larger angle of the junction of the 4 
ossa, pubis, and the greater concavity and breadth of the 
os sacrum: the os coccygis likewise is more slender and 
moveable. The clavicles are less bent; the thorax more _ 
projecting, whence deeper, although narrower and shorter ; | 
‘the sternum shorter and broader; the cartilago ensi- @ 
formis shorter; the two superior ribs flatter. Camper Py: 
remarks, that if the male and female forms are traced ¥ 


* Philos. Trans. 1809. 
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within two ellipses of equal dimensions, the male shoulders 
will stand without and the pelvis within, while the female 
shoulders will remain within and the pelvis without.* 
~The face and brain are absolutely smaller than in men, the 
face likewise proportionally so; yet such is the relative 
size of the cranium, that while in the male, the head, 
including the teeth, is as 1 to 8 or 10, in the female it is 
as J to 6, of the weight of the rest of the sceleton. 

(D) An instance is related by Professor Roux of a 
woman forty years of age who had one child and whose 
breasts were well developed, having a strong and long 
beard: the lobes of her ears were also covered with hair. T 
Hen birds have a far less beautiful and copious plumage 
than cocks. 

(E) Inferior to man in reasoning powers and corporeal 
strength, woman possesses more sensibility of both body 
and mind, more tenderness, affection, and compassion, 
more of all that is endearing and capable of soothing 
human woes, but less firmness of character, except indeed 
where affection subsists ;—although VFarium et mutabile 
semper fumina, is a true character, yet nothing is too 
irksome, too painful, or too perilous, for a mother, a wife, 
or a mistress, to endure or attempt for the object of her 
love. : 

() And beastly gluttons for the same reason are ge- 
nerally men. A collection of cases of voraciousness will 
be found in Professor Percy’s Memoire sur la Poliphagie.t 


a a A A A AR RE we nspepmenr ror a asm he er ere erie: 


* Mémoire sur le beau Physique. 
+ Anatomie descriptive, par Xav. Bichat. T. V. 
{ Journal de Medecine. Brumaire. An. xiii, 
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SECT. XXXVI. 
OF THE GENITAL FUNCTION IN MAN. 


509. ‘Tne genital fluid is produced in the two testicles, 
which hang in the scrotum, by their spermatic chords,, 
through a ring called abdominal, or through, more pro- 
perly, a fissure in the tendon of the external oblique 
muscle of the abdomen. Besides abundant lymphatics, 
three orders of vessels are found in the testes. (A) 

The spermatic artery, which is, in proportion to the 
fineness of its caliber, the longest artery, by far, in the 
system, and usually conveys blood to the testicle imme- 
diately from the aorta. 


The ductus deferens, which carries to the vesicula semi-- 


nales the semen separated from the arterial blood. 
The pampiniform plecus of veins, which return to the 


cava or renal vein the blood remaining after secretion (B). 


510. The testes are not always suspended in the scro- — 


tum. In the very young male foetus, they are placed in 
a far different situation, the nature and _ successive 
changes of which were first accurately investigated by 
Haller,* but have since been variously explained ; and the 
causes of this change of situation have given rise to 
numerous controversies. I shall derive my account of 


a ee 


“ Haller’s Progr. de herniis congeniéis, reprinted in his opuse. 
patholog. p.311, sq. vol. iit. Opera minora. 
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this subject from the natural: appearances which I have 
preserved ina great number of small embryos, dissected 
by me with this view. 

511. On opening the lower part of the abdomen of a 
young foetus, there appears in cach groin, at the ring of 
the oblique muscles, a very narrow opening in the peri- 
toneum, leading downwards to a narrow passage which 
perforates the ring and runs toa peculiar sac, extended 
beyond the abdominal cavity towards the scrotum, inter- 
woven with cellular fibres, and destined for the future re- 
ception of the testicle. 

512. At the posterior margin of this abdominal open- 
ing, there is sent off another process of peritonzeum, run- 
ning upwards, and appearing, in the young foetus, as 
little more than a longitudinal fold, from the base of 
which arises a small cylinder, or rather an inverted cone, 
which terminates above in a globular sac, containing the 
testis and epididymis, so that the testis, at first sight, 
resembles a small berry resting on its stalk, and appears 
hanging, like the liver or spleen, into the abdomen (399). 

513. The vessels which afterwards constitute the sper- 
matic chord, are seen running behind the very delicate 
and pellucid peritoneeum; the spermatic artery and vein 
descending along the sides of the spine, and the vas de- 
-ferens passing inwards in the loose cellular substance be- 
hind the peritoneum towards the neck of the bladder. 
They enter the testis in the fold of peritoneum just men-- 
tioned, 

514. After about the middle period of pregnancy, the 
testes gradually descend and approach the narrow passage 
before spoken of (511), (the fold of peritoneum becoming 
at the same time doubled together withthe cylinder) until 
they lie directly over the opening of the passage. | 


ET 2 
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515. The testis being now ready for its descent, the 
opening which was hitherto small, becomes dilated, so as 


to allow the organ to pass the abdominal ring and pas- 


sage and pa ae into the bulbous sac (511); after this 
occurrence, the opening soon becomes strongly closed 
and even unites together, leaving scarcely any vestige of 
itself in infancy. 

516. In proportion to the slowness with which the testis 
proceeded towards the opening, does its transit through 
the abdominal passage appear rapid, and, as it were, 
instantaneous. Jt is common to find the testis in mature 
foetuses either lying over the peritonzal opening, or, 
having passed this, resting in the groin; but I once only 
met with the right testis, in a‘twin foetus, at the very 
time when it was adhering, and in a manner strangled, in 
the middle of the passage, being just about to enter the sac ; 
in this instance, the left testis had passed the abdominal 
canal-and was already in the sac, and the abdominal 
opening was perfectly closed. 

517. This remarkable passage of the testis from the 
abdomen through the groin, is limited to no period, but 
would seem to occur generally about the last month of 
pregnancy; not very rarely, however, the testicles are 
found in the abdomen or the upper portion of the groin 
at birth. For they have always another part of their 
course to finish, after leaving the abdomen, viz. to de- 
scend, together with their sac, from the groin into the 
scrotuni. 

518. Repeated observation demonstrates this to be the 
true course of the testicles. ‘To assign the powers and 
causes of its accomplishment is no easy matter. For I 
am every day more convinced, that neither af the powers 
to which it is usually ascribed, viz. the action of the 
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cremaster or diaphragm, or the mere contractility of the 
cellular membrane interwoven with tendinous fibres, which 
adheres to the cylindrical process of peritoneum (512) 
and is called the Hunterian gubernaculum, is sufficient to 
explain so singular a movement, and least of all to ex- 
plain the transit of the testis through the passage so often 
mentioned: but that the whole affords, if any thing does, 
a striking illustration of a vita propria, without the pecu- 
liar influence of which, so remarkable and unique a 
course, similar to no other function of the system, cannot 
even be scarcely imagined (C). 

519. The coats of the testes, after their descent, are 
conveniently divided into common and proper. 

The common is the scrotiwn, consisting of the skin 
having a very moderate substratuin of fat and differing 
from the rest of the integnments in this,—that it is con- 
tinually changing its appearance, being sometimes lax and 
pendulous, sometimes (especially during the venereal 
orgasm and the application of cold) constricted and rigid, 
and in the latter case, singularly marked by ruge and 
furrows. 

520. With respect to the coats proper to each testis, 
the dartos lies immediately under the scrotum, and is en- 
dowed with a peculiar and strong contractile power, 
which deceived the celebrated Winslow, Haller, &c. into 
the belief of the presence of muscularity (D). 

621. Next to this, with the intervention however of 
much soft cellular substance, are found three orders of 
tunice vaginales ;* viz. an exterior common to the testis 


earners D EEL TERE DO ETI EIDE EU AOTC EI SE AEE ONO SOLIS ED AI EDEL LEN SEIS 


* J.E. Neubauer De lunicis vaginalibus testis et funiculi spermae 
tict. Giess. 1767, 4to. 
F. L, Eichhorn De hydrocele. Gotting. 1809, 4to. 
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and spermatic chord, and to which the cremaster muscle 
adheres by disjoined bundles of fibres ; and two interior, 
one proper to the chord, and one to the testis ; the fundus 
of the latter of which usually adheres to the common 
coat, but is internally moistened, like the pericardium, by 
a lubricating fluid (). 

522. The origin of these coats,—the subject of so much 
controversy, may, I think, be readily explained, from the 
circumstances already mentioned attending the descent of 
the testis. 7 

The common coat arises from the descending bulbous 
sac or peritoneal process (511). 

The proper coat of the testis, from that production of 
the peritonzum which, ascending from the cylinder (512) 
originally invests the testis. 

The coat proper to the chord from that fold and short 


cylinder of the peritoneum in which the fold terminates 


before it surrounds the testicle (FP). 

523. To the body of the testis* there adheres very 
firmly, like the bark of a tree, a coat called albuginea, 
through the combination of which with the internal part 
of the vaginal coat, blood-vessels penetrate into the pulpy 
substance of the testis. This pulpy substance is entirely 


composed of innumerable vessels, about a span in lengtht — 


and convoluted into lobules, both conveying blood and 
secreting semen,§ the latter of which is carried through 


* Alex. Monro fil. De testilus e¢ de semine in varits animalibus. 
Edinb. 1755, 8vo. ji 

¢ B.S. Albinus. Annotat. Acad. L. ii. tab. vii. fig. 1, 2, 3. 

{ Vide Grew. Museum of the Royal Society, page 7. 

§ Thecelebrated Sommerring was so successful as to inject all the yes- 
sels composing the testis, and the entire head of the epididymis with mer- 
cury. See his Uber. die kérperl. Versch. des negers vom Europder, p. 38, 
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the rete vasculosum of Haller* and the vasa efferentia 
of de Graaf, to the apices of the cones of the epididymis.+ 

524. The Epididymis, lying on the side of the testicle 
and consisting of one vessel about thirty feet.in length, is 
less, and divided into about twenty glomerules or cones 
at the part called its head,{ and is continued into the vas 
deferens, at its lower part, which gradually becomes 
thicker § and is denominated its tail. | 

525. Each vas deferens, ascending towards the sony of 
the urinary bladder and converging towards the other 
under the prostate gland, is then directed backwards and - 
dilated into the vesicule seminales, in such a manner, 
that the common mouth both of the vesicles and vasa 
deferentia, opens into the urethra, behind the caput gal- 
linaginis.|| 

526. The vesicule seminales, which adhere to the pos- 
terior and inferior.surface of the bladder, surrounded by 
an abundance of fat, resemble two little intestines, vae 
riously reflected, and branching into numerous blind ap- 
pendices. 

They consist of two coats, nearly similar to those of the 
gall bladder; the one strong, and of the description 
usually ‘termed nervous; the other interior, delicate, 
abounding in cells, and divided into compartments by pro- 


* Haller De viis seminis in the Philos. Trans. No..494, fig. 1. g. g 
t “is Graaf De Viror. organis generationi inservientilus. ‘Tab. iv. 
Ae: L: 
nit Alex. Monro fil. Observations anatomical and physiological. 
Edinb. 1758,-8vo..tab. iE. EE. ¥.G. H. 
§ B.S. Albinus. Annotat..Acad. L. it: tab. liafig. 1. 
\| B.S, Albinus. l.c. L. iv. tab. ili. fig. 1. 2.3. 
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minent ridges, like those found in the cervix of the gall 
bladder.* | 

527. In these passages is slowly and sparingly secreted 
and contained from the time of puberty, the semen, a very 
remarkable and important fluid, of a milky yellowish 
colour,+ of a peculiar odour, of the same viscidity as 
mucus, and of great specific gravity, of greater indeed 
than any other fluid of the body.t 

528. Semen has also this peculiarity, first observed by 
Lewis Ham of Dantzic, in the year 1677,§ of being ani- 
mated by aninfinite number of small worms visible by the 
microscope, of the kind denominated infusoria, and of dif- 
ferent figures in different kinds of animals. In man,|| these 
spermatic animalcules are oval and have very fine tails: they 
wre said to be found in prolific semen only, so that they are 
in some degree an adventitious criterion of its prolific ma- 
turity; I say adventitious, because I hope there is no 
‘necessity, after so many weiglity arguments and obser- 
vations,** at present to remark, that they have no fecunda- 


— 


* See besides the figures by Graaf, Haller, Albinus and Monro, 
especially the beautiful one by Fl. Caldani in his Opusc. Anat. p. 17. 

+ The opinion of Herodotus respecting the black semen of Ethio- 
-pians, refuted in ancient times by Aristotle, has, to my surprise, been 
taken up in modern times by Le Cat, de Pauw, Wagler, &c. 

t F. B. Ossiander asserts, ‘* that fresh semen emitted under certain 
Circumstances, is occasionally phosphorescent.” De causa insertionis 
placente@ in uteri orificium. Gotting. 1792, 4to. p. 16. 

§ Vide Fr. Schrader, De microscopior. usu in nat. sc. et anatome. 
Gotting. 1681, 8vo. p. 34. : 

|| W. Fr. v. Gleichen, Ulér die Sauamen und Infusionsthierchen, 
Nurimb. 1778, 4to. tab. i. fig. 1. 

** Consult especially Laz. Spallanzani, both in his Opuscoli di fisica 
animale e vepetalile. Milan. 1776, 8vo. vol. ii. and in his Disser-- 
taztoni, &c. ibid. 1780, 8vo, vol. ii. 
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ting principle, nor much less are the germs of future 
offspring (G). 

529. ‘The genital fluid gradually collected in the vesicles 
is retained for subsequent excretion, and by its stay ex- 
periences changes nearly similar to those of the bile in 
the gall bladder;—becoming more inspissated and con- 
-centrated by the removal of its watery portion.* 

530. As the whole of the testis and spermatic chord 
abounds in lymphatic vessels which carry back to the 
blood a fluid with a seminal impregnation and thus faci- 
litate the secretion of semen in the manner before de- 
scribed (477); so the vesiculz seminales are likewise fur- 
nished with a similar set of vessels, which, by absorbing 
the inert watery part, render the remaining semen more 
powerful. | 

531. But I very much doubt whether the semen is ever 
absorbed during health; still more that it ever passes 
‘into the neighbouring veins; and most of all, that by 

this absorption, if it does occur, unseasonable venereal 
appetites are prevented; since, if we compare the phe- 
nomena of animals procreating at particular periods, with 
the constitution of those which are castrated, wé must 
‘conclude, that this absorption is rather the cause of un- 
governable and almost rabid lust. 


I nn ee 


* A parodoxical opinion was formerly entertained by some, that the 
semen is not discharged from the vesiculze seminales but from the vasa 
deferentia, and that the fluid of the vesicles is not truly spermatic and 
derived from the testis, but of quite another kind, secreted in peculiar 
glands belonging to the vesicles. This has gained some advocates 
among the moderns. J. Hunter, On certain parts of the Animal Eco- 
nomy, p. 27. J. A. Chaptal, in the Journal de Physique. Febr. 1787, 
p. 101. It has been refuted by Sdemmerring, in the third volume of 

the Bibliotheca Medica, which I edited, vol. iii. p. 87. CH.) 


Pi 
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532. I conceive that this erid is accomplished in a very 
different mode, by a circumstance which occurs, as farag 
I have been able to discover, in no animal but man,—by 
nocturnal pollutions, which I regard among the natural* 
excretions, intended to liberate the system from the 
otherwise urgent superfluous semen, more or less fre- 


quently, according to the variety of temperament and — 


constitution.+ 
533. The semen is never discharged pure but mixed 


with the prostate fluid, which is very much of the ap-— 
pearance of the white of egg, and has acquired.its name — 
from the organ by which it.1s produced, an organ of some . 


size, of a singular and very compact texture, lying be- 


tween the vesicule seminales and bulb.of the urethra, and — 
commonly denominated prostate gland. The passages 
for the course of this fluid are not well known, unless 
perhaps they communicate with the smus of the seminal _ 
caruncle, the middle of the orifice of which Opens into 
the urethra} between the two mouths (525) of the seminal - 


vesicles. 

534. The male urethra is the common emissary of three 
different fluids, the urine, semen, and prostate fluid. It 
is lined with mucus which proceeds from numerous 
sinuses dispersed along thecanal.§ We find it surrounded 


* Chr. R. Jaenisch, De pollutione nocturna. Gotting. 1795, 4to. 


t I williugly grantthat barbarous nations, of a phlegmatic tempera- — 


ment and copulating promiscuously, do not require this excretion; but — 


I must contend, that it isa perfectly natural relief, in a young man, 
single, sanguineous, full of juices, with a strong imagination, and 
living high, although enjoying the completest health. 

{ Morgagni’s Adversar. Anat. iv. fig. 1. 2. 

§ J. Ladmiral, Efigtes penis human. L. B. 1741, 4to.. 
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by a spongy texture, upon which lie two other spongy 
bodies* of much greater thickness, constituting the greater 
part of the penis. The penis is terminated anteriorly by 
the glans, a continuation of the spongy texture, usually 
eovered by a delicate and very moveable skin which is 
destitute of fat, and, at the corona of the gland, forms the 
_preputium which moves over the gland as the eyelids do 
over the eyeball. The internal duplicature of the prepu- 
tium, changing its appearance, Is reflected over the gland, 
like the albuginea of the eye, and is beset at the corona 
with many Littrian} glands, similar to the Meibomian of 
the eyelids, and secreting a peculiar smegma.t 

_ 585. The virile organ thus constructed, enjoys the 
power of erection; i. e. of becoming swollen and stiff, 
and changing its situation, from the impetuous conges- 


* Ruysch. Observat. anat. chirurg. Centur. page 99, fig. 75—82. 
and. Ep. problemat. xv. fig. 2. 4. 0.7. 

T. H. Thaut. De virge@ virilis statu sano et morboso, Wirceb. 
1808, 4to. fig. 1. 

+ Morgagni. Adversar. anat. 1. tab. iv. fig. 4. 1. k. 

{ This smegma in young men, especially when heated, is well 
known to accumulate readily and form an acrimonious caseous coagu- 
lum. The inhabitants of warm climates are particularly subject to this 
‘inconvenience, and the chief use of circumeision appears to be the pre- 
yention of this accumulation. We know that for this reason Christians 
in the scorching climate of Senegambia occasionally cut off the prepu- 
tium, and that uncircumcised Europeans residing in the Hast, frequently 
‘suffer great inconvenience. Guidode Cauliaco, the celebrated restorer 
of surgery in his day, who flourished i in the middle of the fourteenth 
‘century, said that circumcision was useful to many besides Jews ‘and 
Saracens, “* Because there is no accumulation of sordes at the root of the 
gland, nor irritation of it” Chirurg. Tr. vi. doctr. il, p.m. 111. 
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tion and effusion* of blood into its ‘corpora. cavernosa 
either by corporeal or mental stimulus, and of detu- 
mifying and collapsing after the return of the blood+ (D. 

536. When ina flaccid state, it is remarkably bent at 
its origin from the neck of the bladder,t and thus per- 
fectly adapted for the discharge of urine, but quite unfit 
for the emission of semen,§ because the origin of the 
urethra then forms an acute ¢ ee with the openings of 
the seminal vesicles. 

537. When the penis swells from desire, the prostate 
fluid generally flows first, and indeed is often discharged 


pure, rarely together with the urine: its principal use is. 


to be emitted with the semen, either by its albuminous 


lubricity correcting the viscidity of the former and pro- 


moting its emission, or contributing something peculiar 
to generation. 

538. ‘The emission of semen is excited by its abundance 
in the vesicles and by sexual instinct: it is effected by the 
violent tentigo which prevents the course of the urine, and, 
as it were, throws the way open for the semen ; by akind 
of spasmodic contraction of the vesicule seminales, a con- 
vulsion of the leyatores ani** and of the acceleratores 


* Vide Theod. G. Aug. Rooze, Physiologische Liter suchas a 
Brunsw. 1796, 8vo. page 17. 


t+ A phenomenon worthy of remark, from the light which it throws — 


on this function in general, is the erection so frequently observed in 
those who are being executed, and especially in those who are being 
strangled. Consult after Garmann’s farrago (de Miraculis Mortuorum, 
i.xi, 7.8q.) Morgagni, De sed. et caus. morl. xix. 19, et sq. 
} See Camper. Demonstration. anat. pathologic. L. ii. tab. iii. fig. 1. 
-§ Gysb. Beudt, De fabrica et usu viscerum uropoieticorum. L. B. 
1774, 4to. reprinted in Haller’s Collect. disput. anat. T. ili, tab, iit. 
** Carpus in Mundinum, page 190, b. et 310. e | 
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urinz, and by a short and less violent succussion of the 
whole system, almost of an epileptic nature, and followed 
by great depression of the strength * (K). 


ORBEA TELA MIO EY ELLE OIA IE 
re ne 


NOTES. 


(A) Instances of more than two testes are extremely 
rare. Three, four, and even five are said to have existed, 
and Dionis in his Anatomy informs us, that he himself 
once saw three in a person of rank, who assured him that 
the greater part of his family were equally well pro- 
vided.+ Haller quotes several authors for similar in- 
stances. Unless such cases are related by an experienced 
medical man from his own observation, they deserve no 
credit, and even then must be regarded with suspicion, 
if anatomical examination does not prove the additional 
bodies to be analogous to testes no less in structure than 
in form and situation. The late eccentric Dr. Mounsey, 
who ordered that his body should either be dissected by 
one of his friends or thrown into the Thames, was found 
to have in his scrotum a small steatom, which during life 
must have given the appearance of three testicles. 

Writers who relate these wonderful cases completely 
disagree in their account of the powers of the individuals, 


ae ee 


* For which reason Zeno, the father of the Stoic philosophy, called 
the loss of semen the loss of part of the animating principle. (M.) 
a3 L Anatomie des corps humains, Demonstration quatri¢me. Sect. 1. 


# 
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some asserting them to be prodigious, others greatly below 
those of ordinary men. 

One testis is commonly larger than the other, and the 
right spermatic chord being for the most part shorter 
than the left, the right testis is generally the higher. 

(B) The original situation of the testes accounts for the 
circumstance of their blood vessels:arising from the loins, 
as Mr. Hunter remarked, for parts generally derive their 
vessels from the nearest source. The same applies to 
their nerves. Fence too the right spermatic artery fre- 
quently springs from the right renal as being nearer than 
the aorta, and the left spermatic vein frequently pours: 
its blood into the left renal as being nearer than the in- 
ferior vena cava. 

The original situation of the testes aceounts also for” 
the circtimstance of the vas deferens arising from the 
Jower part of the epididymis and bending upwards; ine 
the foetus this is not the case, but it is the necessary con- 
sequence of the subsequent change in the situation of the 
testis.* 

C. The descent of the testes into the scrotum must, 
I apprehend, arise from the growth of their nerves 
and vessels, and the direction afforded by the contrae- 
tion of the guberaculum; the growth of the former, 
and therefore the whole process, is accounted for in the 
minds of some by the contraction of the latters’ Mr. 
Hunter’s original account of the gubernaculum may 
not be unacceptable. “ At this time of life, the testis 
is connected ina very particular manner with the parietes 
of the abdomen, at that place where in adult bodies, the 


—. 


* Hunter, A description of the situation of the testis in the Foetus, 
with its descent into the scrotum. Obs. 13. 
t Bichat’s Anatomie descriptive. T. ii. p. 234. 
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‘spermatic vessels pass out, and likewise with the scrotum. 
This connection is by means of a substance which runs 
down from the lower end of the testis to the scrotum, 
and which. at present I shall call the ligament or guber- 
naculum testis, because it connects the testis with the 
scrotum, and seems to direct its course through the rings 
of the abdominal muscles. It is of a pyramidal form ; 
its large bulbous head is upwards, and fixed to the lower 
end of the testis and epididymis, and its lower and 
slender extremity is lost in the cellular membrane of the 
scrotum. The upper part of this ligament is within the 
abdomen, before the psoas, reaching from the testis to 
‘the groin, or to where the testicle is to pass out of the 
abdomen; whence the ligament runs down into the scro- 
“tum, precisely in the same manner as the spermatic 
vessels pass down in adult bodies, and is there lost. That 
part of the ligamentum testis, which is within the abdo- 
men, is covered by the peritoneum all round, except at its 
posterior part, which is contiguous to the psoas, and con- 
nected with it by the reflected peritoneum and by the cel- 
lular membrane. [tis hard to say what is the structure or 
composition of this ligament : it is certainly vascular and 
fibrous, and the fibres run in the direction of the ligament 
‘itself, which is covered by the fibres of the cremaster or 
musculus testis, placed immediately behind the perite- 
neum. This circumstance is not easily ascertained in 
the human subject; but is very evident in others, more 
especially in those whose testicles remain in the cavity 
of the abdomen atter the animal is full grown.” 

(D) We know that the skin of every part relaxes by 
‘heat and contracts by cold, although it is not muscular : 


en ee ee =e ih ile gic MRED 
CG 


*® A Description of the situation of the testis in the foetus, with 
ats descent into the scrotum. Obs. 6. 
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in the cold fit of an ague, it is constricted throughout so 
forcibly as to have acquired, during this state, the appel- 
lation of Cutis Anserina. The scrotum being much 
more lax than any other portion of the skin, experiences 
these effects to the greatest extent. What is termed 
dartos is merely thick cellular membrane. 

(E) Another coat exterior to the rest, is described by 
M. Roux, and termed Envelope fibreuse. It is an elon- 
gated sac, large below to contain the testis and epidi- 
dymis, and narrow above, affording a sheath to the chord. 
It vanishes among the cellular membrane of the ring.* 
M. Roux considers this coat as having been known to 
Haller, from the following passage in Haller’s account of 
the testicle. “Ita fit ut interiores cave duze sunt ; 
superior vasculis spermaticis circumjecta ; inferior testi 
propria.” But Haller continues thus, “ Ita sape se habet, 
ut etiam aque vis aut in partem testi propriam solam 
intacta parte vasculosi funiculi, aut in istam solam, in- 
tacta testis vagina, effundatur, neque flatus impulsus de 
ea vaginali ad istam commeet.{ He appears therefore 
to describe merely the tunica vaginalis of the chord and 
testis. ; 

(F) The, cremaster deserves a little attention. This 
muscle arises from the superior anterior spinous process 
of the ileum, from the transversalis abdominis, the in- 
ternal surface of the Fallopian ligament. and neighbour- 
ing parts, and, passing through the ring, spreads upon 
the chord, vanishing upon the beginning of the testi- 
cle. Its office is evidently to support the testicle and 
draw it upwards against the groin, during procrea- 


7 . * Bichat’s Anat. Deserip. T. ij. p. 176. 
| ¢ Elementa Phystologia. T, vij. p. 420. 
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tion. In those animals whose testes, instead of hanging 
in the scrotum, lie in the perineum, the groin or the 
abdomen, this muscle is, as might be expected, much less 
considerable. 

It may here be mentioned, that the human testes do not 
always descend into the scrotum, but occasionally remain, 
one or both, in the groin or abdomen. Individuals so 
circumstanced were called testicondi by the ancients. A 
ridgil is a bull in which one only has descended. In 
_ these instances the generative powers are not impaired ; 
_a testicle which bas not descended is prevented by the 
pressure of the neighbouring parts from fully evolving 
itself, but such persons, it is certain, “ militant non sine 
gloria.” The generative powers indeed are not impaired 
by the removal of one testis: the Hottentots are said 
always to cut away one from their sons on arriving at 
eight years of age to render them lighter for running. 
And we read in Varro, that if a bull is admitted to a cow 
immediately after both testes are removed, impregnation 
takes place, “ Exemptis testiculis, si statim admiseris, 
concipere (vaccas.)”* This at least is certain, that some 
men have perfectly performed the act of copulation after 
castration.+ Ina case mentioned by Mr. Astley Cooper 
in his surgical lectures, the complete power remained some 
time after the removal of both organs, but gradually di- 
minished. | 

(G) According to Haller, Lewis Hamme, a young 
German, discovered the seminal animalcules, and shewed 
them to Leuwenhoeck; and the sagacious Dutchman 


ee 
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* De Re Rustica. is. 5. : 
t See Cabrol, Philostrate, Scaliger De subtilitate, aud Martin 
Schurig’s Spermatol. Quoted in Very's Histoire naturelle de ? Homme. 
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eatching eagerly*at the discovery, published an account of 
them illustrated by plates. Hartzoeker, ambitious of the 
honor of the discovery, wrote upon the subject the fol- 
lowing year, and asserted that he had seen the animal- 
ecules three years before they were observed by Hamme. 
Thesubject being the very summit of filthiness, excited the 
earnest attention of all Europe. Physiologists, Naturalists, 
Popish Priests, Painters, Opticians and Booksellers, all 
eagerly joined in the pursuit of the seminal animalcules, 
and the Jascivious Charles the Second of England, com- 
manded them to be presented to himswimming and frisking 
in their native fluid. Some of the curious could not find 
them. Others not only found them, but ascertained their 
length to be the +edse— part of an inch, their bulk such 
as to admit the existence of 216,000 in a sphere» whose 
diameter was the breadth of a hair, and their rate of tra- 
velling-to be nine inches in ‘an hour. They saw them too 
in the semen of all animals, and what is remarkable, of 
nearly the same size and shape in the semen of the 
largest and of the ‘smallest, in the semen of the sprat 
and of the whale; they could distinguish the male 
from the female; in the ‘semen of a ram; they beheld 
them moving. forwards in a troop with great gravity 
like ea flock of sheep; and in the human semen, Da- 
lenpatius ‘actually saw one indignantly burst its wormy 
skin, and issue forth a perfectly formed human beimg. 
The little. creattires would swim in shoals towards a 
given pomt, turn back, separate, meet again, move on 
singly, jump out, and ‘dive in again, spm round and per= 
form various other feats, proving themselves, if not the 
most delicate, at least the most droll beings that ever 
engaged the attention of philosophers. ‘Their strength of 
constitution being an important object of enquiry, they 
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gave proofs of their vigour not only by surviving their 
rough passage through the urethra three, four, and ‘seven 
‘days, but by impregnating a female at the end of ‘this 
time, and on being removed from her, by impregnating 
even a second. ‘Sure never was so much folly and bestia- 
lity before committed under the name of philosophy. 

A. Kauw Boerhaave, Maupertuis, Lieutand, Ledermul- 
ler, Monro Seeundus, Nicolas, Haller, and indeed nearly all 
the philosophers of Europe, were satisfied of the existence of 

‘the animaleules. Buffon and his followers, prejudiced in 
favor of an hypothesis, although they did not deny that 
‘the semen contained innumerable rapidly moving parti- 
eles, contended that these were not antnalcules ‘but or- 
‘ganic particles, and Linnzus imagined them to be inert 
molecules thrown into agitation by the warmth of the 
fluid. Their reality, however, might ‘be regarded as ‘es- 
‘tablished. But finally to determine the question, and -ac- 
‘eurately to ascertain ‘every circumstance relating to them, 
the celebrated Spallanzani began a long course of obser- 
vations and experiments about the middle of the ‘last 
century, unbiassed in favor of any opinion, and endea- 
‘vouring to forget entirely all that had ‘been written upon 
‘the subject. ‘The human semen he ‘procured from ‘bodies 
immediately after death, and that of animals either after 
death or during life. | 

He found in the former, innumerable animaleules with 
“an oval body and a tail or appendix tapering ‘to a point. 
This appendix by moving from side to side ‘propelled 
them forwards. They were in constant motion in ever y 
direction. In about twenty-three minutes their move- 
ments became more languid, and in two or three -hours 
they generally died, smking to the bottom .of the: fluid, 
with their appendices extended. The duration of their 

ug 
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life, however, depended much upon the lemngse 
of the weather; at 2 below o (Reaumur) they died in $ of 
an hour; while at 7° they lived 2 hours, and at 12; 3 eee | 
and three quarters. If the cold was not too intense, they re- 
covered upon the temperature being raised; whenonly 3 or 
4 below o, they recovered after a lethargy of fourteen hours 
andupwards: and according to the less intensity of the cola, 
they might be made to pass from the torpid to the active 
state more frequently. They were destroyed by river, ice, 
snow, and rain-water; by sulphur, tobacco, camphor, and 
electricity.. Even the air was injurious to them ; in close 
vessels, their life was prolonged to some days, and their 
movements were not constant and hurried. They were of 
various sizes, and perfectly distinct from all species of 
animalcules found in vegetable infusions, &Xc. The se- 
minal animalcules of different kinds of animals had ge- 
nerally each some peculiarity. In short, Spallanzani— 
completely confirmed the chief observations of Leuwen- 
hoeck, and satisfactorily explained the sources of the in- 
accuracies of other enquirers.* 3 

Although these beings are most numerous in the semen, 
he detected them occasionally in other fluids ;—in the 
mesenteric blood of female frogs and salamanders, and in 
the blood of a tadpole and a calf. 

It were to be wished that another Spallanzani would 
prosecute these enquiries. 

According to Vauquelin’s analysis of the semen, 100 
parts contain, 


* Opiscules de Phisique animale et vegetable, par M.l' Abbé Spalan-_ 


zani, éraduits de I'Italien, par Jean Senebier. T. ii. Observations e¢ 
experiences-sur les petits vers spermatiques de 1’ Homme et des Antmauz. 
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In some days it putrifies and becomes covered with the 
byssus septica.* 
- (H) Mr. Hunter’s arguments are very forcible. 1, 
“ The semen, first discharged from the living body, is of 
a blueish white colour, in consistence like cream, and 
similar to what is found in the vasa deferentia after 
death; while that which follows is somewhat like the 
common mucus of the nose, but less viscid. ‘The semen 
‘becomes more fluid upon exposure to the air, particularly 
that first thrown out; which is the very reverse of what 
happens to secretions in general. The smell of the semen 
is mawkish and unpleasant, exactly resembling that of the 
farina of a Spanish chesnut; and to the taste, though at 
first insipid, it has so much pungency, as, after some little 
time, to stimulate and excite a degree of heat in the 
mouth. But the fluid contained in these vesiculz in a 
dead body, is of a brownish colour, and often varies in 
consistence in different parts of the bag, as if not well 
mixed. Its smell does not resemble that of the semen, 
neither does it become more fluid by being exposed to 
the air.” On opening two men immediately after death, 
the contents of the vesicule were of a lighter colour than 
he usually found them in persons who had been some 
time dead, and in one of the instances so fluid as to run 
out upon cutting the vesicula, but they were similar to 
the semen neither in colour nor smell. An examination of 
the vesicule of the horse, boar, rat, beaver, and guinea- 
pig, afforded the same results. In the last animal, the 
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* Annales de Chemie. T. x. 
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contents near the fundus of the vesicule were viscid, and 
gradually firmer, till, near the opening into the urethra, 
they were.as solid as common cheese, and no such sub- 
stance could be detected in the vagina of the female after 
her union with the male. 2. During lasciviousness, the tes- 
ticles swell, and they become painful, if the semen is not dis- 
charged ; in coition, it may be added, they are. drawn for- 
cibly by the cremaster against the pubis, as if to assist the 
discharge of their contents at the period of emission. 3. 
In the old: and debilitated, the vesicule are as full as in 
the young and vigorous. 4. Nay, in four men who had 
each lost a testicle, the vesicula on one side was equally 
full. as. on the other, although they had survived the 
operation a considerable length of time. The same was 
discovered in two cases, where, by mal- formation, one testi- 
cle had no communication with the corresponding vesicle. 
In the gelding and the stallion their contents are similar 
and nearly equal in quantity. ‘The vas deferens. has no 
communication in some animals, with the vesicula, and in 
others, as the horse, where a communication does exist, 
the common duct is not of sufficient length to permit the 
regurgitation of the semen into the vesicule. 4. Sone 
animals, especially among the carnivora, have no vesicule 
seminales, yet in their copulation they differ not from 
those which have. M. Richerand indeed asserts, that— 
animals destitute of these organs are longer in coition 
than others, from having no reservoir for an accumulation 
of semen.* But heis-mistaken. For on inspecting Cu- 
vier’s. account of animals. without and with vesicule, no 
connection whatever appears between their presence. or 
absence and the length of copulation. 

In opposition to these arguments I have only to remark, 


* Elemens de Physiologie. Chapitre x. 
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that a fluid gently propelled along the vas.deferens, does 
not pass into the urethra, but regurgitates into the vesi- 
cule,* and that in a case of seminal weakness, which I 
lately saw, the act of straining at the water-closet instantly 
discharged from the urethra, without the least sensation, 
a large quantity of a fluid, which the patient, who was of 
course unprejudiced in favour of any opinion, assured me 
was exactly similar in colour, consistence, and odour to 
that of a nocturnal emission. The compression. could 
not have squeezed this fluid from the testes. If a, partizan. 
of Mr. Hunter should: say that, the extremities, of the vasa 
deferentia afforded it, Lreply that Mr. Hunter found them 
full of the same kind of fluid as the vesiculz. 

(I) Accumulation of blood it is supposed may, be pro- 
duced-in three.ways. 1. By an impediment to its return ; 
but there is no reason whatever to. ascribe the ordinary, 
erection to compression. %. By. an increased flow. of 
blood to.a part, so that the vessels. receive it faster than 
they. convey it away. Here the vessels, of the part. in 
which the accumulation exists, are said by some to act 
more violently than usual; by others, the neighbouring 
larger vessels which supply these: their frequency. of 
action, however, is not increased, but always remains 
correspondent. with that of the heart. Were: the vessels 
~ of the part itself to act more violently, than, usual, that-is 
to- say, to contract to a smaller and relax, to a greater. dis 
mension: than. usual, more blood. would, indeed‘subsist: in 
them. during their relaxation, but less. than: usnal would 
subsist.in them during their contraction, and there: could 
be no accumulation, no inflammation. If the neighbour» 
ing. large vessels.act more violently than: usual, they; may 
be conceived to produce an accumulation of blood: anda 


* Winslow, Ruysh, Duverney and others, quoted by Haller. 
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distension of the smaller vessels. 3. If the vessels of any 
part become dilated and do not contract in proportion, 
this circumstance will be sufficient to produce an accu- 
mulation, without any necessity for supposing an increased 
action of the neighbouring larger vessels. This explains 
inflammation : and in Bichat’s Anatomie Descriptive, this 
explanation is given of erection. The corpora cavernosa 
which always contain florid blood, spontaneously dilate, 


‘ 


and accumulation ensues. For this purpose it is not 
necessary that they should be muscular, but Mr. Hunter 
asserts their muscularity: in a horse he found them mus- 
cular to the eye, and they contracted upon being stimu- 
lated. 

As to the final cause of erection, the organ, by ac- 
quiring increased bulk, firmness and sensibility, becomes 
adapted for both affording and experiencing to the utniost 
extent the effects of friction both as exciting pleasure and 
as stimulating the secreting vessels; the urethra, by be- 
coming longer and narrower, renders the emission more 
forcible. | 

(K) The discharge of semen resembles the discharge of 
fluids from all glands. It is excited by the abundance of 
the fluid, by mental stimulus, or by mechanical irritation of 
the extremity of the excretory duct, for in such a point of 
view must he regarded the friction of the glans penis in 
copulation. The fluid is accumulated in the bulb of the 
urethra, for it must be accumulated somewhere to be 
emitted so copiously, and no other use can be assigned to 
the bulb, and if the vesicule do not receive it, no other 
part but the bulb can, and besides it is upon the bulb— 
that the muscular contraction of the venereal paroxysm 
first acts. “ The semen acting as a stimulus to the cavity _ 
of the bulb of the urethra, the muscles of that part of the 
canal are thrown into action, the fibres nearest the bladder 
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probably act first, and those more forward in quick suc- 
cession, and the semen is projected with some force. The 
blood in the bulb of the urethra is by the same action 
squeezed forward, but requiring a greater impulse to pro- 
pel it, is rather later than the semen, on whieh it presses 
from behind ; the corpus spongiosum being full of blood, 
acts almost as quick as undulation, in which it is assisted 
‘by the corresponding constriction of the urethra, and the 
semen is hurried along with a considerable velocity.”* 

(L) If Gall is right in placing the seat of sexual desire 
in the head, this kind of erection may be explained by 
supposing the irritation, arising in the cerebellum from the 
great accumulation of its blood, to produce a correspond- 
ent irritation in the organs of generation: thus the epi- 
leptic paroxysm is not unfrequently accompanied by an 
emission. Nocturnal emissions occur most frequently 
after a person has been long in bed and supine—the cere- 
bellum the lowest part. 

_ (M) Zeno’s practice was conformable to his principles. 
He embraced his wife but once in his life, and then out 
of mere politeness. 

Epicurus, Democritus, &c. were nearly of the same 
opinion with Zeno, and the Athletx, that their strength 
might be unimpaired, never married. The rabbies, in 
their anxiety to preserve their nation, are said to have 
ordered, with the view of preventing the loss of vigour, 
that a peasant should indulge but once a week, a merchant 
but once a month, a sailor but twice a year, and a studious 
man but once in two years. 


* Hunter, Observations on the glands situated between the rectum 
-#and bladder, called vestcula seminales. Obs. 45. 
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SECT. XXXVEIL. 


OF THE GENITAL FUNCTION OF WOMEN IN GENERAL. 

539. As. the: male organs are fitted for affording, so 
the female organs are fitted for receiving, and are cor- 
respondently. opposite to the former. In some parts, 
the organs of each sex are very analogous to each other 
in structure. Thus the clitoris lying under the pubis in 
the superior commissure of the labia, agrees in many. 
respects with the penis of the male, although distinct from 
the urethra, and imperforate and extremely small in well- 
formed women. It is recorded to have been, in some 
adult females, of as comparatively large size as we stated 
it usually to be in the foetus (492), and these instances 
probably gave rise to most of the idle stories of herma- 
phrodites.* Like the penis, it has its corpora cavernosa, 
is capable of erection, covered with a prepuce, and secretes 
a smegma‘ not unlike the Littrian.(525). 


* Vide Haller in the Commend. Soc. Scient. Gotting. vel. i. p. 12, 
sq. Plates are given by Gautier in his Olserv. sur Uhist. Nat. 1752, 
4to. 

+ In warm climates it-too is liable to accumulation and acrimony, 
and: has. hence. given. occasion to. the custom, of female.circumcision in 
many hot parts of Afmica and Asia. Carst. Niebubr has given a represen- 
tation of the genitals of a circumcised Arabian female, eighteen years of 
age, whom he himself was singularly fortunate in examining during 
life, when on.his oriental tour. Beschretl, von, Arabien. p, 77. and 
Osiander's Deukwiirdighetten fir die Heilkunde, &e. vol, ii. tab. vie 
fig. J | 
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540. From the clitoris the nymphe descend, also oc- 
casionally of great size,* the source of other idle tales,+ 
and, like the clitoris, possessing a high degree of sensi- 
bility. They appear in some measure to direct the stream 
of urine, because the opening of the urethra, which is 
very short in females, and frequently ciliated, as it were, 
with small papillary folds, { lies under their commences 
ment. | 
541. Under the termination of the urethra lies the open- 
ing of the vagina, surrounded with various kinds of eryp- 
te; v.c. the lacuna. uretherice of De Graaf,§ and the 
orifices of the prostates, as they are improperly termed, 
of Casp. Bartholin,|| which secrete an unctuous mucus.** 


*. Their number has likewise been found various. Vide Neubauer 
De triplici nympharum ordine. Jenz. 1774, Ato. 

+ I allude.to the singular ventral. skin of the Hottentot. women. 
Wilh. Ten. Rhyne, from personal inspection long ago, considered it as 
enormous pendulous nymphe. De promontorio l. spet. p. 33. I have 
treated this point at large in my work, De Gen. Hum. Var. Nat. 242. 
ed, 3. Steller relates something similar in regard-to the Kanitschat- 
kan women. Beschr.v.c. Lunde Kamtschatha, P. 300. (A) 

+ I find the opening of the urethra surrounded with very beautiful 
cutaneous cilia of this kind, in a remarkable specimen of the genitals in 
a woman upwards of eighty, years of age. The bymen is entire, and all 
the other parts most perfectly, and, as it were, elaborately formed. They 
are preserved in my museum, and my friend. and. colleague, Osiander, 
has represented them in a plate. Libro Citato. Tab. v. 

§, See Jo. James Huber’s plates of the uterus, among those. of Haller. 
fasc. 1. tab. 2. fig. 1. g. 

| Ibid. fig. 1. b. b.—fag. 5. d. 

** Such also are the. two foramina, very. frequently. observed in living - 
women, by J. Dryander, at the extremity of the.vagina. Nic. Massa’s 
Epistol. Medicin, t. 1. p, 122, b. 
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542. Across the opening of the vagina, the HHymen* is 
extended,—a membrane generally circular, found, as far 
as | know, in the human subject alone, and of no physi- 
cal use hitherto discovered. | 

The remains of the lacerated hymen become the carunz 
cule myrtiformes, which are of no regular number, and 
are infallible signs of the loss of virginity. (B) 

543. The vagina, ascending between the urinary blad- 
der and rectum, consists of a very vascular cellular paren- 
chyma; is surrounded inferiorly by the constricter cunni,+ 
and lined internally with a very soft coat, which is marked 
by two columns of rug@,} an interior and posterior,§ pour- 
ing forth a mucus into its cavity. 

544. Upon the superior part of the vagina, rests the 
uterus, suspended on either side by its broad ligaments. 
{ts cylindrical cervix || is embraced by the vagina, and 
perforated by a narrow canal, which, like the vagina, is 
marked by rugew, denominated the arbor vite, and is 
generally lined with a viscid mucus at each extremity, but 
particularly at the superior. 

545. The substance of the uterus is peculiar, a very 
dense and compact parenchyma,** abounding in blood- 


fo 


~ 


* John Wm. Tolberg De Varietate Hymenum. Hal. 1791, 4to. 
Osiander I. c. tab. 1.—vij. 
« + Eustachius. Tab. xiv. fig, 1. x. x. 

Santorini. Tab. Posth. xvij. 1. 1. 

t Huber De Vagine Utert Structura Rugosa, necnon de Hyeme, 
Gotting. 1742, 4to. 

§ Vide Haller’s Lcones Anat. fase. ij. tab. vj. fig. 1. 2. 

{| Roederer Icones Uteri Humani. tab. vij. fig. 2. 3. 4. 

** J. Gotter. Weisse (Pres. Rud. Boehmer) De Structura Uteri non 
musculosa, sed celluloso Vasculosa. Vitemb. 1784, 4to. 

J, G. Walter Was ist Geburtshiilfe, Berlin, 1808, 8vo. p. 54, 


OF THE GENITAL FUNCTION OF WOMEN. 301 


vessels, which run in.a curious serpentine direction® and 
are destitute of valves. It has also a supply of lympha- 
tics} and a great number ofnerves,{ whence its remarkable 
sympathy with other parts. | 
: 546. The uterus is covered externally with perito- 
neum ; its internal cavity is small, and lined, especially 
at the fundus, with a soft and very delicate spongy mem- 
brane, which is composed, according to some, (92) of co- 
lourless arteries and veins, (92) and,§ according to others, 
of lymphatics. || 

547. With respect to its muscularity, asserted by some** 
and denied by others,f+ I may remark that [ have never 
yet discovered a true muscular fibre in any human uterus 
which I have ever dissected, whether impregnated or un- 
impregnated, recent or prepared ; but it must be allowed, 
that the fibres, termed by some muscular, have qualities 
very different from any others observable in the system. 
I am daily more convinced that the uterus has no true 
irritability, (301) but a vita propria, (42) correspondent 
with the peculiar motions and functions of the uterus, 


4 


* Id. De Morbis Peritonei. tab. 1. i. 
‘+ Mascagni. tab. xiv. 

t Walter's Tab. Nerv. Thorac, et Abdom. tab. t. J. F. Osiander’s— 
Commentatio premio Regio ornata, qua edisseritur uterum nervos habere. 
Goett. 1808, 4to. ; 

§ Ferrein in the Mémoires del’ Acad. des Sc. de Parts. 1741, p. 375. 

| Mascagni. 1. c. p. 4. 

** See v. c. Suein the Mem. présentés, vol. v. 

L. Calza. in the Atti del? Acad. di Padova. T. 1. 41. 

++ Walter. Betraght. ber die Geburstheile des weibl. Geschl. p. 
29, Sq. 

Chr. H. Ribke. aber die Séructur der Gebithrmutter, Berl. 1793, 8vo. 
but chiefly J. F. Lobstein, Magasin Encyclopedtgue redigé par Malin. 
vol, xLIx. 1803. T. 1. p. 357, 5q- lage 
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which are not referrible to any properties common to the 
similar parts, (89-41) and which appeared to the ancient 
physicians and philosophers so peculiar, that the uterus 
was by them denominated an animal within an ani- 
mal. (C) 

548. From the angles of the roof or fundus of the ute- 
rus arise on each side the Fallopian tubes,+ narrow and 
tortuous canals, running in the upper part of the dupli- 
eature of the broad ligaments, similar in texture to the 
vagina, but internally destitute of ruge, and lined by a 
very soft and delicate spongy substance. 

549. The extremity which opens into the abdomen is not 
only larger than that which opens into the uterus, but is 
surrounded by laciniated or digitated fimbrie, singular 
and elegant 'in structare, which are probably of great im- 
portance in conception, since they appear to become tur- 
gid as well as the tubes themselves, during the venereal 
cestrum, and to embrace the ovaria over which they he. 

550. ‘The ovarta, or, as they were termed previously 
to the time of Steno,{ the female testes, are composed of 
a tough and almost tendinous covering, and a dense and 
closely compacted cellular substance, which contains in 
each ovarium about fifteen ovula, called Graafian, viz. 
vesicles, or rather drops of albuminous yellow ‘serum, 
which coagulates like white of eggs, if the recent ovyarium 
is plunged into boiling water. 


Ree ERs Re 


* Thave treated of these points at large in my programma De vi 
vitalt sanguini deneganda, &c. Gott. 1795, 4to. p. 15, sq. 

t Fallopius. Observ. Anat. 197. 

} Steno was the’ first who asserted that the testes of Wworien were 
analogous to an ovarium, 1667. Llementor. Myologite Specimen, ‘p- 
117, sqq. , 


—_— ~ 


* 


oF THE GENITAL FUNCTION OF ‘WOMEN. $03 


551. Stich ‘an albuminous drop appears to be what the 
female contributes in the business of conception, and it is 
probable, that, during the adult state, these drops become 
mature in succession, 30 that they one by one force their 
way and finally burst the covering of the ovarium, and 
are received by the abdominal extremity of the Fallopian 
tube. 

552. Besides the albuminous drop which escapes from 
the ovarium, another fluid, improperly styled female semen 
by the ancients, is poured forth during the venereal ces- 
trum. Its nature, source, and quantity, ‘are enveloped in 
no less mystery than its office.* 


NOTES. 


(A) The Hottentot peculiarity is a prolongation of the 
labia.'+ 
(B) The various size of the opening of the vagina in 
virgins and women, and the various firmness of the or- 
gans, must ever leave those in uncertainty who can on 
their marriage indulge in sensual doubts. We read in 
Hume that Henry the Eighth, who certainly had his share 
of experience, boasted his discrimination ; but an eastern 
monarch, whose experience was infinitely greater, confes- 
_ sed his ignorance. 
The lovers of Italian literature know how strictly natu- 
ral is every description of Boccacio’s, and will recollect 


* Respecting this problematical Auid see Carpus in Mundinum, 
‘/p. Cxcvilt. sqq. and ecevilj. 

Harvey De Generatione Animal. p. 95. 

De Graaf De Mulierum Organis, p. 194. 

+ Le Vaillant, Voyage dans U'Interieur d’ Afrique, Dr. Somerville, 
Med, Chr. Trans, 1816. 
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his story of the daughter of the Sultan of Babylon, “ Essa 
che con otto uomini forse dicemilia volte giacuta era, a 
lato a lui (al Re del Garbo) si concid, per pulcella, e fece 
eli credere, che cosi fosse.”* , | 

C. The muscularity of the uterus is allowed by Mal- 
pighi, Morgagni, Mery, Littre, Astruc, Ruysh, Monro, 
Vieussens, Haller, &c. 

Mr. Charles Bell has a paper in the fourth volume of 
the Medical and Surgical Society, which it is necessary 
to quote freely, in order to give an accurate description 
of the muscular structure of this organ. , 

“ The muscularity of the uterus is proved by direct ocu- 
lar demonstration of the fibres in dissection, by the thick- 
ness of the fibres corresponding with their degree of con- 
traction, by the visible action of the human uterus during 
life, by the resemblance of the laws of its contraction, (as 
felt and as perceived in its consequences) to those which 
govern the contraction of other hollow viscera, and lastly, 
by the vermicular and intestinal motions of the uterus, as 
seen in experiments upon brutes.” 

“The most curious and obviously useful part of the 
muscular substance of the uterus has been overlooked; 
1 mean the muscular layer of fibres which covers the up- 
per segment of the gravid uterus. The fibres arise from 
the round ligaments, and regularly diverging, spread over 
the fundus until they unite and form the outermost stra- 
tum of the muscular substance of the uterus.” 

‘The substance of the gravid uterus is powerfully and 
distinctly muscular; but the course of the fibres is here 
less easily described than might be imagined. Towards 
the fundus the circular fibres prevail; towards the orifice 
the longitudinal fibres are most apparent; and, on the 


* Decamerone, vol. 1. 
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whole, the most general course of the fibres is from the 
fundus towards the orifice. This prevalence of longitu- 
dinal fibres is undoubtedly a provision for diminishing the 
length of the uterus, and for drawing the fundus towards 
the orifice. At the same time these longitudinal fibres 
must dilate the orifice, and draw the lower part ‘of the 
womb over the head of the child.” 

“ In making sections of the uterus while it retained its 

natural muscular contraction, I have been much struck 
in observing how entirely the blood vessels were closed 
and invisible, and how open and distinct the mouths of 
the cut blood vessels became when the same portions of 
the substance of the uterus were distended and relaxed.” 
“ A very principal effect of the muscular action of the 
womb is the constringing of the numerous vegsels which 
supply the placenta, and which must be ruptured when 
the placenta is separated from the womb.” 

“ Upon inverting the uterus and brushing off the deci- 
dua, the muscular structure is very distinctly seen. The 
inner surface of the fundus consists of two sets of fibres, 
running in concentric circles round the orifices of the Fal- 
lopian tubes. These circles at their circumference unite 
and mingle, making an intricate tissue. Ruysch, I am 

inclined to believe, saw the circular fibres of one side 
only,* and not adverting to the circumstance of the Fal- 
lopian tubes opening in the centre of these fibres, which 
would have proved their lateral position, he described the 
muscle as seated in the centre of the fundus uteri. This 
structure of the inner surface of the fundus of the ute- 


* Discovered by Weitbrecht, and first accurately observed by Dr. 
Hunter. | 
x i 
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rus is still adapted ‘to the explanation of Ruysch, which 
‘was, ‘that this produced contraction and corrugation of 
the surface of the ‘utertis, which the placenta not partak- 
ing of, the cohesion of the surface was necessarily broken.” 

“ Further, I have observed a set of fibres of the inner 
surface of the uterus which are not described. They come 
mence at the centre of the last described muscle, and hav- 
ing a course at first in some degree vorticose, they de- 
scend in a broad irregular band towards the orifice of the 
uterus. ‘These fibres co-operating with the external 
muscle of the uterus, and with the general mass of fibres 
in the substance of it, must tend to draw down the fun- 
dus and lower seginent of the uterus over the child’s head.” 

“ Thave not succeeded in discovering circular fibres in 
the os tunica corresponding in place and office with the 
sphincter of other hollow viscera, and I am therefore in- 
clined to believe, that, in the rélaxing and opening of the- 
orifice of the uterus, the change does not result from a re- 
laxation of muscular fibres strrounding the orifice. Tn- 
deed, it is not unreasonable to conceive that the contents 
of the uterus are to be retained during the nine months ‘of 
gestation by the action of a sphincter muscle. The loosen- 
ing of the orifice, and that softening and relaxation which 
precede labour, are quite unlike the yielding of a nvuwseular 
ring.” 
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SECL. Xs ¥ VILL 
OF THE MENSTRUA. 


553. AN important, and indeed the most frequent 
function of the uterus, is to afford a menstrual fluid during 
about thirty years,—a law imposed upon no other species of 
animal.*—Woman, in the words of Pliny, is the only 
menstruating animal.—The females of no nation hitherto 
explored, are exempt from this law,t since it is among 


a AS AT a a TA NER ER a NERS fern 


* Most writers upon Natural History, and among the rest Buffon, 
allow the existence of menstruation in other animals, especially in the 
‘simi. But after carefully observing the females of the species of 
-simiz mentioned by him, (v.-c. of the simia sylvanus, and cynomoegus, 
the papio maimon, &c.) for a number of years, I easily discovered that 
these supposed catamenia in some did not occur at all, and in-others of 
the very same species, were merely a vague and sparing uterine hemor: 
rhage, observing no regular period. 
* There is hardly oceasion at present to refute the unfounded asser- 
~tion, that in some nations, particularly on the Continent of America, 
the women do not menstruate. This opinion appears to have originated 
from the circumstance of the Europeans who visited those countries 
and saw innumerable women nearly naked, never finding any men- 
“strual stains upon them. For this there might be two reasons. First, 
‘the American women are, by a happy prejudice, regarded as infectious, 
while menstruating, and remove from society to the advantage of their 
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the requisites in the female Sex, for the propasalicy of 
the species. 

554. The commencement of this function usually occurs 
about the fifteenth year, preceded by symptoms of ple- 
thora, by a sense of heaviness in the chest, and of tension 
in the loins, by lassitude of the limbs, &c. From the first 
of these symptoms, a reddish fluid generally flows from 
the genitals, becoming by degrees of a more bloody co- 
lour, and at length completely so. This has a peculiar 
odour, coagulates but imperfectly, and differs also in other 
respects from blood. It continues to flow slowly for some 
days, and the unpleasant symptoms above described in 
the mean time cease. 

555. This red discharge returns after this period about 
every four weeks, and continues about six days, during 
which time a healthy woman is supposed to lose, perhaps, 
from five ounces to half a pound of blood. 

550. This action is usually discontinued during preg- 
nancy or lactation. It entirely ceases after existing about 
thirty years; that is, in our climate about the forty-fifth 
year. 

557. By some, the vagina, by others, and with more 
probability, the uterus, is considered the source of this dis- 
charge. Arguments adduced against the latter opinion 
from the examples of women menstruating although preg- 
nant, or having the uterus imperforate or prolapsed, prove 
only the extraordinary compensating powers of nature, 
who employs new ways, when the customary are im- 


Lea 


health into solitary huts. Again, their extreme cleanliness and the 
modest position in which they place their limbs, would prevent any 
vestige of the catamenia from being observable, as Adr. Van Berkel 

expressly states in his Reisen nach Rio de Berbice und Surinam, p.46. — 
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peded. On the other hand, the dissection of many women 
who have died during menstruation, has discovered the 
cavity of the uterus bedewed with the catamenia.* I say 
nothing of the a priori argument,—that the purpose of 
menstruation is probably to render the womb fit for preg- 
nancy and for nourishing the foetus.+ For the same . 
reasons, the arteries rather than the veins appear to be the 
source of the discharge. t 

558. The investigation of the causes of the periodical 
return of this hemorrhage is so difficult, that we can obtain: 
nothing beyond probability, and shall not dare to offer 
any thing merely conjectural.§ 

The proximate cause is supposed to be a doca/|| plethoric | 


* See, for example, Morgagni’s Adv. Anat. 1. tab. iii, M. M. M. 

+ L. H. Chr. Niemeyer, De menstruationis fine et usu. Gott. 
1796, 8vo. ; 

{ J. Fr. Osiander, on the contrary, argues on the side of the veins 
Diss. de flucu menstruo atque uteri prolapsu. Gott. 1808, Ato. 
p- 14. . 

§ Among other writings, Abr. D’Orville’s Disquisitio cause menstru® 
flucus (Pres. Hallero) may be consulted by those who feel interested 
with this enquiry. Also Gisb, Verz. Muilman. 4n ex celebrata 
hactenus opinione de plethora universali vel particulart vera fluxus 
menstrui causa explicari possit ? L. B. 1772, 4to. And Theod. Traug. 
Jaehkel. (Pras. Krause) Aetiol. fluxus menst. Lips. 1784, 4to. 

| The universal plethoric orgasm, as it was termed, which some 
formerly regarded as the cause of menstruation, has been long since 
refuted by mote enlightened physiologists. ‘To the arguments of the 
latter, I may be permitted to add the instance of the celebrated Hun- 
garian sisters, who from monstrous formation were united together» 
(63 Note). Although the same blood flowed in each on account of the 
union of the abdominal blood vessels at the loins, they differed fre- 
quently both in the period and the quantity of their menstruation. 
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congestion ;—an opinion with which the symptoms preced- 
ing menstruation, and the abundance and nature of the 
uterine vessels, agree very well. 

Among the remote causes may be.enumerated the erect 
posture peculiar to the human race; the peculiar paren- 
chyma of the uterus, and its vita propria. 

It will be better to confess our ignorance of the cause 
of its periodical return, than to indulge in vain hypo- 
theses: all the periodical phenomena of health and dis- 
ease, which continue more than twenty-four One's are 
among the mysteries of animal nature. 


eth 
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SECT. XXXIX. 
OF CONCEPTION AND PREGNANCY. 


550. We now come to the functions for which the 
genital organs are given, us—to conception and the pro- 
pagation of the species,—in treating which, we shall first 
merely describe the phenomena which are observed in that 
admirable and truly divine process, and afterwards inyes- 
tigate the powers by which they are produced. 

560. In the first place, it is worthy of remark, that the 
human race, unlike most animals, does not copulate at 
certain periods of the year,* but that with it every season » 
is equally favourable to the flame of love. | 

561. When a woman admits the embraces of a man,+t 
and both burn with that animal instinct which is superior 
to all others in universality and violence, the uterus, I 
conceive, swelling with a kind of inflammatory orgasm,t(A) 


a ae a wart bemerrenntrm ne renin sartn NT ee ey a. a eg Phe ae 


* Unless the observation first made by Wargentin, in Sweden, that 
there is a greater proportion of births in September, which corresponds 
with the preceding December, be considered as relative to this point, 
Vide Swensk. Vetensk. Acad. Hadlingar, 1767, vol. xxviil. p. 249 et seq. 

+ Of the various circumstances of this act, I have spoken in my 
work De gen. hum. variet. nat. p. 17 et sq. ed, 3. 

{ v. the two instances seen by Ruysch, of uteri immediately after 
impregnation. The one of acommon woman, murdered by her para- 

mour immediately after connection. Adversar. Anat. Medico Chirurg. 


Sie OF CONCEPTION AND PREGNANCY. 


and animated by its vita propria (547), draws in, as it 
were, the semen ejaculated by the male,* and appears to 
pour forth a fluid of its own against it (552); the tubes 
become rigid, and their fimbriz embrace the ovaria, in 
one of which a ripe Graafian vesicle bursts like an 
abscess, and its albuminous drop of fluid, being absorbed 
by the abdominal opening of the tube, is conyeyed to the 
womb. 

562. After the escape of this drop from the ovarium, 
the lips.of the wound are closed by an external cicatrix, 
and the remaining vascular membrane is converted into a 
corpus luteum.+ This is at first hollow, and full, as I think, 
of a plastic lymph, which in progress of time becomes 
a fleshy nucleus,t surrounded with a thick cortex, re- 


markably vascular. § (A) 


a tte mene 


Dec. i, tab. ii. fig. 3. The other of a married woman, impregnated a 
few hours previously, and killed in the act of adultery by her husband, 
Thesaur. Anat, vi. p. 23 et seq. tab.y. fig. 1. 

* If we consider the impetus with which the semen is emitted, and 
as it were swallowed by the uterus, and how small a quantity is proved, 
by experiments on animals, to be sufficient for impregnation, we shall 
be able to explain those well established cases of conception, where the 
hymen was imperforate—cases brought forwards in support of the 
existence of a seminal aura. 

t See J. Chph. Kuhlemann’s Olservat. circa negot. generat. an ovil, 
JSacta. Gotting. 1753, 4to. c.f. ae. 

$ See W. Hunter’s Anatomy of the gravid uterus. Tab. xy. fig. 5. 
tab. xxxix fig. 3. tab. xxxi. fig. 3. 

~§ It is a celebrated question of great importance both in physiology 
and forensic medicine, and much agitated in late years, whether a 
corpus luteum is the consequence of a fruitful coition alone, and there- 
fore an infallible sign of conception, or whether it can occur indepen-' 
dently of coition, and may therefore exist in virgins. I trust that I 
have settled this dispiite according to the truth, and have shown the 
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563. After impregnation, the canal which runs along 
the cervix of the uterus, is thoroughly closed, especially 
towards its superior or internal orifice (544), so that super- 
foetation, properly so called,* cannot naturally take place. 
There are scarcely any constant and infallible signs by 
wheh the woman herself can be very certain of the changes 
which occur within during conception.+ 
564. The internal surface of the uterus becomes lined 
with plastic, and, as it were, inflammatory lymph (15), 
which forms the tunica caduca, or decidua of Hunter. t 


* 


conditions under which it may occasionally take place even in virgins. 
Specimen physiologie comparate inter ‘animantia calidi sanguinis 
‘vivipara et ovipara, in the Commentat. Soc. Reg. Scientiar. Gotting. 
vol. ix. p. 109 et seq. 

* That different conceptions may occur from the repetition of coition 

after very short intervals, is proved by the instances of adulterous 
women, who have brought forth twins resembling different fathers in 
the colour of their skin: yiz. of black women who have brought forth 
a black and a mulatto, and of European women who have brought forth 
a white and a mulatto. (B.) 

+ Ad. El. Siebold, De diagnosi eonceptionts et graviditatis sepe 
dubia. Wirceb. 1798, 4to. 

Gm. Theoph. Kelch. De symptomatilus et signis graviditatis 
earumgue causis. Regiom. 1794, 4to. 

t Areteus Cappadox (De Causis ef Sig. Morb. Diuturn. 1.11. ¢. ii. 
p. 64 et seq. Boerhaave’s edition) seems the first who gave a true account 
of the origin of this membrane, the more accurate knowledge of which 
we owe to Wm. Hunter. 

After the revival cf anatomy, Fallopius restored the knowledge of it. 
Observ. Anat. p.207. ‘ The chorion is either the chorion simply so 
ealled, or the spongy, tomentous, fungous, filamentous, the reticulated 
of the moderns, the inyolucrum memlranaceum of Albinus.” Ruysch, 

as far as my knowledge extends, gave the first plate of it. Zhes, Anat. 
y.tabsi fig. 1. F.B.C.G. 
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‘This is said to consist of two laminze, the crassa investing 
the uterus, excepting at the orifices of the tubes and of the 
canal of the cervix;* the other being, after the ovulum 
begins to be formed and to take root in the decidua, con- 
tinued over the rest of the ovum, as the peritonzeum is 
continued over the abdominal viscera, is denominated the 
caduca refieru.+ 

565. The ovu/um is produced before the embryo which 
it is intended to receive, but scarcely begins to be formed 
before the second week from conception. Previously to 
this period, L very much doubt whether any vestige of 
human conception has ever been visible. 

566. This ovulum consists, besides the external aecces- 
sary covering afforded by the caduca of Hunter, of two 
proper velamenta or membranes. 

Of an exterior,—the chorion§ of the moderns; the ex- 
ternal surface of which is, from the first, nearly covered 
with inexpressibly beautiful knotty flocculi; whence it 
has been called the floce::.2xt, leafy, or mossy, chorion. 
By. means of these flocculi, whicu are the rudiments of the 
foetal portion of the future placenta, the ovulum takes root, 
as it were, in the uterine decidua (564). 


* W. Hunter, I, c. tab. xxxiv. fig. 3-6. 

+ See B.S, Albinus’ Annot. acad, L. 1. tab. iii. fig. 1. e. 

W.. Hunter, lc. tab. xxxiit, fig. 14. 

{ Respecting the membranes of the ovulum and their connection 
with the uterus and embryo, vide J. F. Lobstein, Uber die Erndhrung 
des fetus. Halle. 1804, 8vo. 

§ The Memlrana media of Rouhault, Haller, &c. For the various 
synonyms and homonyms of the membranes of the ovum, consult Hal- 
ler’s. Elem. Physiol. Vol. viii. P. 1. p. 194. sq. and Tabarran’s letter 
to Bartoloni, in the Adi di Siena. T. vi. p. 224. sq. 


OF CONCEPTION AND PREGNANCY. S15 


Of an interior, styled amnion, possessing no bleod-ves-. 
vels (5), delicate, but remarkably tough. 

567. These two proper membranes of the ovulum differ 
very much from each other in size the first week after 
the formation of the ovum; the chorion appears a large 
bladder, to which the amnion, like a much smaller blad- 
der, adheres in that part only which nearly corresponds 
with the centre of the external flecculent surface of the 
chorion. 

The remaining space between the chorion and amnion 
is filled by a clear water, which may be called the liquor 
chorii, of doubtful origin and short duration. 

For since the amnion increases more rapidly than the 
chorion, and approximates to the latter even during the 
first months after conception,* in proportion to its approxi- 
mation must this fluid necessarily be absorbed. 

568. The internal membrane of the ovum is filled, from 
its first formation (565) to the last moment of pregnancy, 
with the liquor amnii,+ an aqueous fluid, of a yellowish 
colour, nearly inodorous, of a bland and scarcely saltish 
taste, commonly thought nourishing, and compared to 
albumen, from which, however, more accurate investiga- 
tion proves it to differ considerably.t 

Its source is doubtful, and cannot be referred to the 


* See Hunter’s figures (imaginary indeed) |. e¢. tab. xxxiv. fig. 9. 
S37: 

+ Paul. Scheel, at the end of his Commentat. de liquoris amnié 
asperee arterie fetuum human. natur. et usu. Hafn. 1799, 8vo. 

C. H. D'Zondi. Supplementa ad anat. et physiolog. potissimum com- 
paratum. Lips. 1806, 4to. 

t Steph. J. Van Geuns De natura et utilitate liquorts amnii. Ul- 
traj. 1793, 4to. 
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foetus or umbilical chord, since it exists in abortive ovula 
containing neither. 

Its quantity is inversely as the size of the foetus. 
Hence we may conjecture that its use is rather to defend 
the foetus while nearly gelatinous and most liable to suf- 
fer from external injuries, than to afford nourishment. 
That the portion of fluid which occasionally, although 
rarely, and therefore not naturally, enters the stomach of 
the foetus, is not destined to nourish it, is evident from 
the nature of this fluid, and from the state of the chylo- 
poietic system of the foetus: to omit arguments deduced 
from acephalous foetuses, &c.* 

509. The embryo, which swims in this fluid, suspended 
by the umbilical chord, like fruit by its stalk, begins to 
be formed from about the third week after conce ption:} 
at first it appears to be of a rather globular shape, resem- 
bling a little bean or kidney, from which the rudiments 
of the extremities grow and the face is at length formed, 
and s. p. 


a ea aia 


* T trust no one will adduce in objection accounts of fostuses 
destitute of umbilical vessels, who has read those accounts with any at- 
tention. . 

t There is no occasion in our times to refute the false remarks and 
figures, given by Mauriceau, Kerckring, and others, of foetuses, one 
or a few days old. 

The reasons of my fixing upon this term, I have explained at large 
in the Medicin. Bibliothek. vol. ii. p. 673, sq. How remarkably this 
was afterwards confirmed by fact, will be found in the same work, vol. 
ill, p. 727. : 

Those who have not an opportunity of inspecting the fragile primor- 
dia of our race, may consult the excellent plates in Ruysch’s Thesaur. 
Anat. vi. tab. ij. fig. 2.3. 4.5.8. 10. Thesaur. x. tab. iii. fig. 1. 

Also B.S. Albinus’ Annotat. Acad. L. 1. tab. vy. fig. 4. 5. 
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570. By nature, woman is wniparous, conceiving but 
one foetus. Frequently, however, she produces twins, 
the proportion of which to single births, Sussmilch esti- 
mates as 1 to 70.* In these cases, each child has usually 
its own amnion, but there is a common chorion.+ 

571. The medium of connection between the mother 
and the child, are the umbilical chord and the placenta 
into which it is distributed. | 

572. The umbilical chord, which appears coeval with 
the embryo, varies exceedingly in length and thickness, 
in the place of its, insertion into the placenta, in its va- 
ricose knots, &c. It generally consists of three blood 
vessels twisted spirally together, viz. a vein running to 
the liver of the foetus, and two arteries arising from its 
internal iliacs or hypogastrics. They are separated from 
each other by cellular septa of various directions,{ and are 


Trew in the Commerc. Litter. Noric. 1739. tab. iii. fig. 4.5. 

Abr. Vater’s Mus. anatom. propr. tab. viij. fig. 2.4. &c. 

And, Instar Omnium, Scemmerring’s [cones Embryon Humanor. 
Francof. ad Meen. 1799. fol. 

* This proportion is not very constant, and there is some national 
variety in this respect. (C.) 

Egede expressly mentions the infrequency of twins among the Green- 

landers, in his Descr. du Grénland, p. 112. 

Their remarkable frequency among the people of Chili is asserted by 
Molina, in his Saggio sur la Storia Naturale del Chili, p. 333. 

+ See Denman’s Lngravings tending to illustrate generation and par- 
turttton. Lond. 1787. fol. tab. ix. 

Twins are very rarely contained in a common amnion. Vide J. de 
Puyt in the Verhundel. der Zceuwsch Genootsch. te Ulissingen. T. ix, 
p. 423, sq. : 

t W. Noortwyk. Uveri Humani Gravidi Anatome, tab. ii. fig. 5. 6. 7. 
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throughout narrowed internally by nodules, or the guasi- 
valves of Hoboken.* 

‘They are collected into a:chord by means of a cellular 
membrane, which is full of a singular very limpid fluid 
called Whartonian, resembling gelatine in appearance, 
and is surrounded externally by a continuation of the 
amnion, | | 

573. At the part of the chord which is united to the 
toetus, there runs the wrachus,+ which arises from the fun- 
dus of the urinary bladder and dies between the two um- 
bilical arteries. In the human subject, itis pervious’ but 
for a very short distance, and, indeed, soon disappears 
altogether. In other mammalia it leads to the allantoid,t 
which is universally acknowledged to be absent in the hu- 
man foetus. For I think that the problematical vestcula 
umbilicalis, found in human ovula between the chorion 
and amnion,§ is not analogous to the allantoid,|| but to 
the tunica erythroides, found in the ova of some mamma- 
lia, and to the vitellary sac of the incubated egg. It 
is found in healthy human ovula, the second or third 

“3 Hoboken. Anatome secundin. human. repetita. p. 522, sq. fig. 
38. 39. 40. 

This structure is further displayed in the arterial branches of the pla- 
centa by Aug. Chr. Reuss in the Nov. Observ. circa Structur. Vasor. 
in Placenta Humana. Tubing. 1784, 4to. 

+ J. Noreen De Uracho. Gotting. 1749, 4to. 

Ph. Ad. Boehmer on the same, at the end of his Anafome ovt hum. 
Fecund. sed deformis. Hal. 1763, 4to. 

} Vide Fabr. ab Aquapendente. De Formato Feetu. tab. xii. xiii, 
xiv. XVii. fig. 27. xxv. 

§ Vide the Commentat. Soc. Reg. Sc. Géltingens. vol.ix. p. 128. fig.1. 

| Among the moderns who have compared it to this, is J. F. Lob- 
stein I. c. tiber die Ernihrung des Foetus. C.H. D'Zondi. Suppleme 
ad Anat. et Physiol. 
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nronth from conception, too frequently and of too con- 
stant an appearance to be regarded as accidental, morbid, 
or monstrous.* : 

574. The blood vessels of the chord pass to the pla- 
centa, of whose origin from the flocculent surface of the 
chorion united to, the decidua crassa, we formerly spoke. 
Hence we discover how the substance of the placenta is 
double—the uterine portion derived from the decidua and 
forming a spongy parenchyma: the foetal arising from the 
umbilical vessels distributed on the chorion. The increase 
_ of the ovulum is irregular, so that the smooth part of the 
chorion grows more rapidly than the floceulent; conse- 
quently, the size of the placenta bears a greater propor- 


* The opinions both respecting the natural constancy of the vesicula 
cumbilicalis, and its analogy to the tunica erythroides, 1 originally, as 
far as I know, proposed upwards of twenty years since, in the first edi- 
tion of these Institutions (1787), andin my Specimen Physiologie Com- | 
parate (1788), formerly quoted. rs : 

The connection of this vesicle with the intestinal canal of the em- * 
bryo, and indeed with the appendix vermiformis of the cecum, is shewn 
by Laur. Oken in his and Diet. G. Kieser’s Beytr. zur Pergleichenden 
Zoologie, &c. Fasc. 1. 11. Bamberg, 1806, sq. 

See likewise Kieser’s Ursprung des Darmnkanals aus der Vesicula 
Umbilicalis, dargestellt im Menschlichen Embryo. Goett. 1810, 4to. 

But, on the contrary, Fr. Meckel shews it to be united with the diver - 
ticulum of the small intestines (Diverticulum Littrianum) in his Beytr. 
sir vergleichenden Anatomie. Vol. 1. Fasc. 1. Lips. 1808, p. 93; and 
more fully in Reil and Autenreith’s Archiv. fir die Physiologie. Vol. 
kp. 421. 

Consult among others Ww. Hunter, Anatemical Description of the 
Human Gravid Uterus (a posthumous work edited by Matthew Bail- 


lie). Lond. 1794, 4té. p..40, sq. 


.B. N. G. Schreger’s letter to Soemmering, De functione placente 
uterine, Erlang. 1799, Syo. 
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tion to that of the ovum, the shorter the period which has 
elapsed since conception, and a smaller, as the period of 
labour approaches. 

As pregnancy advances, its texture becomes more com- 
pact, suleated, and lobular on its uterine surface, and 
more smooth on its interior surface which is covered. by 
the amnion. It varies greatly in size, thickness, figure, 
and situation, or place of attachment to the uterus; ge- 
nerally it adheres to the fundus; it is destitute of sensibi- 
lity and true iritability. 

575. Although all agree that the placenta is the chiet 


instrument in the nourishment of the foetus, the true mode : 


of its operation, and its mutual relation to the uterus and 


foetus, have given rise to great controversies in modern 


times. After all, the truth appears to be this,—that no- 


anastomosis exists between the blood vessels of the uterus 


and of the chord: but that the oxygenized blood which 


proceeds from the uterus to that portion of the placenta — 


which was originally the decidua crassa, is absorbed by 


the extreme radicles of the umbilical vein distributed 


upon the flocculent chorion, and carried to the great ve- 
nous trunk of the chord; the carbonized blood returning — 


from the foetus, through the umbilical arteries, being 


poured in the same manner into the substance of the pla- 


centa, 1s absorbed by the venous radicles of the uterine 
portion of the placenta, and returned to the uterus. 


This account is supported by very careful but fruitless : 


attempts to inject the umbilical by means of the uterine 


vessels, and the uterine by means of the umbilical; or to 


tinge the bones of the foetus with red, by giving madder © 


to the mother during pregnancy. It is also confirmed by 
the difference observable between the blood of the mother — 
and foetus. (D) 
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576. During the progress of pregnancy, while the faetus 
and secundines are increasing, the uterus of course under- 
goes important changes, not only in its size, but situation, 

figure, and especially in its texture, which is considerably 

changed both in regard to its blood vessels and the inter- 
vening parenchyma, from the constant and great conges- 
tion of fluids which occurs. 

In proportion as the uterus increases, the blood vessels 
from being tortuous and narrow become more straight * 
aud capacious, and the veins, near the termination of 
pregnancy, acquire so great a bulk + as to have been 
taken for sinuses by some anatomists. 

The parenchyma becomes gradually more thin and 

lax,{ especially in the part nearest the ovum, so that al- 
though the gravid uterus is very thick, particularly at its 
fundus, and in a living and healthy woman is turgid with 
blood and replete with vital energy, nevertheless it is 
soft, and its general nature, especially after death, when, as 
Arantius long since remarked, it almost appears lamellated 
in advanced pregnancy,§ extremely different from the firm 
and compact substance of the unimpregnated uterus. 

577. The remaining importani changes || of the gravid 
uterus, as well as those still more remarkable which oc- 
cur to the ovum and foetus, we shall briefly relate in the 


* y. W. Hunter. Anat. Uters Gravidi, tab: xvi. 

+ Ibid. tab. xviii. 
tv. B.S. Albinus’ Annotat. Acad. 1. 11, tab, iil. fig. 2. 
3 § Arantius’ book De Humano Fetu. p. 5, sq. 1879. Compare B, S. 
Albinus’ Tab. Uteri Gravidi, ii. 
_ || Among other works consult J. Burn's Anatomy of the Gravid Ute- 
rus. Glasgow, 1799, 8ro. awork carefully and faithfully executed. 

¥ 


* 


im” 
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order of the ten lunar months according to which preg-— 
nancy is at present very conveniently calculated. 

578. As the uterus immediately after impregnation al- 
ways becomes turgid, (561) so increasing from that pe- 
riod in bulk and weight, it descends into the upper part 
of the vagina, still retaining its former figure during the 
first three months, except, that, perhaps, its fundus be- 
comes a little more convex and its anterior portion some- 
what recedes from the posterior, and that its cavity, before 
extremely small and nearly triangular, becoming ex- 
panded by the fluids of the ovum, accommodates itself to 
their subglobular form. 

The ovum itself, which about the termination of the 
first month is of the size of a pigeon’s egg and possesses 
both deciduw separate from each other and the minute 
amnion separate from the larger chorion, commonly at- 
tains, near the end of the third month, the size of a goose’s 
ege; the decidua reflexa then closely approaches to the 
eragsa, and the amnion to the eliotn ; the former is filled 
with the fluid which bears its name and defends from the 
pressure of the womb the tender embryo, now very small. 
iN proportion to it, scarcely indeed equal to the size of a 
young mouse, and variable and dependent * in situation. — 

579. From the fourth month, the uterus becomes more 
oval or subglobular, and its neck gradually softening, 
shortening, and almost disappearing, or rather distending 
laterally, it tends upwards and begins to rise to the supe- 
rior part of the pelvis. At the same time the tubes ascend — 
with the convex fundus of the womb, and are extended 
and elongated, but adhere to the sides of the uterts so 


* v. Doeveren. Specim, Observ. Academ. p. 104, sq. 
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firmly, that half of their length only is separate from 
it; and at first sight, they appear to arise from the 
middle of the uterus,~a circumstance which gave occa- 
sion to an erroneous opinion of the enormous increase of 
the fundus of this organ. After this period, the foetus ac- 
quires a size more proportional to the capacity of the 
ovum, and becoming, at the same time, conglobated to- 
gether, acquires a more fixed situation, which it preserves 
to the end of pregnancy; the head is inclined to the chest, 
and the back bent, and generally rather opposite to one 
side of the mother. 

580. In the middle of pregnaney,—at the end of the 
fifth month, so great has the size of the uterus become, 
that its fundus is nearly between the navel and pubis, and 
pregnancy becomes externally evident. From this period, 
the foetus by its motion is generally more distinctly per- 
ceptible to the mother: this circumstance, however, oc- 
curs at no definite time. 

581. During the remaining five lunar months, the ute- 
rus and foetus continuing to increase, the fundus of the 
former reaches the umbilicus about the sixth month; after 
the eighth, having risen higher, it approaches the scrobi- 
culus cordis. In the mean time, the cervix is gradually 
obliterated, fattened, and attenuated, 


582. In the tenth month, the uterus, overwhelmed, as 
it were, with its own bulk, being eleven inches in length 
and nine or more in Citiegs oe to subside. 


ie now irises appears a view nieih we nes: white 


fibres.* 


ed 


* On the various appearances of thé decidua during the latter half of 
x 2 
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The larger diameter of the placenta is now nine inches; 
its thickness one inch; its weight one pound or upwards. 

The length of the umbilical chord is generally eighteen 
inches or more. 

The weight of a common full grown foetus is usually 
seven pounds; its length about twenty inches.* 

The quantity of the liquor amnii is too variable to be 
defined ; but when the foetus is strong, it seldom exceeds 
a pound. 


NOTES. 


(A) The important contents of this and the preceding 
paragraph demand farther attention. 

Several questions occur. 1. What is the state of the fe- 
male organs during the vehemence of desire? 2. How far 
does the semen masculinum penetrate? 3. Do the Graafian 
vesicles burst from the influence of the semen masculinum, 
or merely from the act of copulation, the semen impreg- 
nating only the contents of the vesicles after their escape 
from the ovaria? 4. At what period do the Graafian vesicles 
burst? 7 ) 

1. Mr. Cruikshank, on inspecting the genitals of a 
female rabbit during heat, observed appearances nearly 
similar to those described by Harvey, Graaf, Ruysch, 


pregnancy, consult W. Hunter. Anat. of the gravid uterus. tab. XXIV. 
fig. 3, 4. tab. xxix. fig. 4, 52 comparing with these, tab. xxix. fig. 2 


* This weight and volume are remarkably large in proportion to the 


mother, if compared with those of the offspring of many other mam- 
malia. But, notwithstanding this, woman is so far from producing the 


largest foetus in this respect among the mammalia, that she is far sur- — 


passed by some, especially of the bisulca. 


- 
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Diembroeck, &c.* He found them all prodigiously turgid 
with blood ; the vagina was absolutely of a dark mulberry 
colour, and on the ovaria were prominent spots which in- 
jection proved to be vascular and which were swollen 
Graafian vesicles; the contents of the vesicles, however, 
remained transparent: the Fallopian tubes were also 
nearly black, writhing in an extraordinary manner, hav- 
ing a strong peristaltic motion and embracing the ovaria 
with their fimbriated extremity so closely as to lacerate 
on an attempt to disengage them.} These observations 
were all confirmed by my friend Mr. Saumarez.{ Dur- 
ing copulation, this state of the organs must be carried to 
the highest pitch of intensity. 

2, Harvey could never detect semen in the uterus after 
copulation.§ Nor De Graaf in the vagina.|| Verheyn 
found a large quantity in the uterus of a cow, six hours 
after copulation.** Galen always discovered it in the ute- 
rus of brutes after copulation.t+ Lewenhoeck, in the case 
of rabbits. Ruysch found it not only in the uterus, but in 
the Fallopian tubes of two women killed in the act of 
adultery.tf Postellus, Riolan, Carpus, and Cheselden also 
believed they found it in the uterus.§§ Haller once found 
‘it in the uterus of a sheep, forty-five minutes after coition,||| 


* Boerhaave. Prelectiones Academice, with Haller’s notes, T. vi. 
p. 113. sq. 
i Experiments, &c. by W. Cruikshank. Philos. Trans. 1797. 

tj 4 new system of Physiology, &c. by R. Saumarez, vol. 1. p. 337. 

a § arvey. De Generatione, p. 228, &e. 
{( Regn. De Graaf. 'T. i, 310. 
** Verheyn, Sup. Anat. tra. 5. cap. 3. 
++ Galen, De semine. 1. i. ¢. 2. 
ti Ruysch. Thes. Anat. p. 90. tab. vi. fig. 1 
§§ Boerhaave’s Prelect. Acad. Haller’s note to p. 182. t. 6. 
\\|| Haller. Zlementa Physiol. T. 8. p. 22. 
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and Mr. Hunter is said to have seen it in the uterus of a 
bitch which he killed while united with the male, by divid- 
ing the spinal marrow.* Haller very justly remarks that 
some of those who assert that they saw semen in the ute- 
rus, probably saw mucus only. He inclines, however, with 
almost all physiologists, to the opinion that the semen 
does enter the uterus. The length of the penis, the force 
of emission, the existence of a bifid glans with two orifi- 
ces in the penis of those male animals, the females of 
which have two ora uteri,’ are circumstances of no little 
weight in favour of the opinion that the semen does pene- 
trate at least as far as the uterus. But this we shall pre- 
sently examine farther. 

3. Dr. Haighton, the present lecturer on physiology and 
midwifery at Guy’s Hospital, with the view of ascertain- 
ing whether it is necessary to invpregnation that the semen 


* Saumarez. |. c. p. 429. 

_ Account of the structure of the Wombat, by Sir E. Home. Pail. 
Trans. 1798. . 

{ Mr. Saumarez observed in two instances, when two hours and a 
half only had elapsed after coition, and before corpora lutea were formed, 
globular, pearl-coloured bodies as large as a pea’s head, which, on being 
squeezed, burst and discharged to some distance a very subtle fluid. 
Dr. Haighton commonly met with them. Whether these were semen, 
having undergone some change, is uncertain. 

The well known instances of conception without the admission of 
the male organ into the vagina on account of the great strength of the 
hymen, are gometimes cited, against the opinion that the semen passes 
beyond the vagina. I can scarcely say with what weight, because the 


most minute portion of semen is sufficient to impregnate. Spalla 
zani mixed three grains of frogs semen with a pound and a half of water, 
and with this fecundated nearly all the numerous posterity contained 
in the threads taken from the female; and after mixing three grains 
with even twenty-two pounds of water, he fecundated some. Disserta- 
‘ions, vol. 2. p.191. English translation, 
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enter the Fallopian tubes, made anumber of experiments on 
ihe effects of tying and dividing the tubes in rabbits at dif- 
ferent periods relative to coition.* The peristaltic action of 
the tubes and their adhesion to the ovaria during the vene- 
real ardour, argue strongly in favour of the semen being con- 
veyed along them, because they can hardly be supposed to 
begin to occur at this period for the purpose of conveying 
the contents of the Graafian vesicle, as this does not burst 
till a considerable time after copulation. Dr. Haighton, 
indeed, says that these changes in the tubes did not take 
place in his experiments till long after copulation (48 
hours),—till the ovaria were about to discharge into them 
their vesicular fluids. In this he agrees with Bartholin, 
De Graaf, Schurig, Deswig and Lang, who maintained, 
like him, that the semen, at least as far as examination 
went, does not enter the tubes} But Mr. Cruikshank and 
Mr. Saumarez, two of the latest experimenters, assert the 
contrary in the detail of their experiments, and, as Haller 
remarks of the old partizans, the negative experiments of 
the former cannot overturn the positive testimony of the 
latter, “ Eorum experimenta negativa non possunt affirman- 
tium fidem evertere:” Sbaragli, Verheyn, Hartman, and 
Duverney could find no change in the state of the tubes 
at any time, although their negative observations are 
completely overthrown by the positive observations of 
all others who have enquired experimentally into the 
subject. Besides, the great abundance of blood in the 
genital organs during the sexual ardour, must cause the 
ubes to enlarge and apply themselves to the ovaria: this, as 
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* Experimental ig &c. by John Haighton, M.D. Patlos. 
Trans. 1797. 
+ Haller. Elem. Phystol. ane notes to Boerhaave, I. ¢. 
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Haller mentions upon the authority of Hartsoeker, occurs 
even in the dead body by means of injection.—Dr. 
Haighton, however, to prevent the semen from passing 
along the: tubes, divided one of them in virgin rabbits, 
and, after the wound was healed, admitted the animal to 
the male. The ovarium on this side contained corpora 
lutea equally with the other, proving that the Graafian 
vesicles had burst, although the semen could not possibly 
have reached the ovarium.* No foetus, however, was dis- 
eoverable in any instance: on the other side, foetuses 
were found equal in number to the corpora lutea. Dr, 
Haighton concludes that impregnation may take place 
without the advance of semen into the tubes. And his 
conclusion is just according to his test of impregnation,— 
the escape of the contents of a Graafian vesicle. But I 
apprehend this to be no more deserving the title of atest of 
impregnation than the emission of the semen masculinum. 
Impregnation is that change wrought by means of the male 
semen in the contents of a Graafian vesicle, which ena- 
bles them to become a foetus. Now this was never effected 
when the tube was divided: although the presence of cor- 
pora lutea proved vesicles to have burst, yet a foetus was 
inno one instance discovered: in other words, the contents 
of the Graafian vesicles were in no one instance impreg- 


* The divided end of the tube was found totally impervious.—The 
experiment succeeded when one tube only was divided: the division of 
both deprived the animal not only of fertility but of sexual desire, and 3 
even the division of one had this effect in some instances.—If the. 
ube was divided after coition, the result was the same, provided the 
operation was performed before the contents of the vesicles had entered 
it: for if too much time had elapsed, the ova were transmitted to the 
nterus and grew to maturity, : 
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nated. Hence I infer, with Mr. Saumarez, that the con- 
yeyance of semen along the tubes, is requisite to im- 
pregnation. But Dr. Haighton likewise concludes that 
the bursting of the vesicle is the sympathetic effect of the 


semen in the vagina or uterus.* Now although on the 


side where the tube was divided the ovarium did dis- 
charge the contents of some vesicles, it is not proved that 
it did this through the operation of the semen in the va- 


gina or uterus. The venereal ardour alone was shewn in 


the observations of Mr. Saumarez, as well as in those of 
Mr. Cruikshank, to produce, among other great changes 


in the sexual organs, the enlargement of the vesicles,+ 


eg 


* «©That the semen first stimulates the vagina, os uteri, cavity of the 


uterus, or all of them. * 


By sympathy, the ovarian vesicles sedate project, and burst. 

By sympathy, the tubes incline to the ovaria, and having embraced 
them convey the rudiments of the foetus into the uterus. 

By sympathy, the uterus makes the necessary preparations for per- 
fecting the formation and growth of the foetus, and, . 

By sympathy, the breasts furnish milk for its support after birth.” 

There is reason, however, from one passage, to suppose that Dr. 
Haighton believes the semen to exert all its direct effects upon the va- 
gina. After dwelling upon the opinion opposite to his own, he says, 
‘«s The difficulties which were opposed to the conveyance of the semen 
by the tubes, were, as we should expect, intended to prepare the way 
for a different explanation ; therefore physiologists, by a very natural 


- transition of thought, were led to suppose that the presence of semen 


in the vagina alone was sufficient to account for impregnation ;” and he 


immediately proceeds to his experiments. 


= The state of the ovaria of women who have died under strong 


“sexual passion, has been found similar to that of rabbits during heat. 
In the body of a young woman, eighteen years of age, who had been 


brought up in a convent and had every appearance of being a virgin, 


Valisneri found five or six vesicles protruding in one ovarium, and the 
corresponding Fallopian tube redder and longer than usual, as he had 
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and it is highly probable that in copulation, where it is car-_ 


ried to its highest point, it is capable of laying the foun- 
dation for their rupture. There is more reason to believe 
the rupture of the vesicles to be the effect of this than of 
the specific action of the semen. Hen birds often lay eggs, 
incapable indeed of being hatched, although separated 
from the influence of the cock, proving that the cestrum 
alone is sufficient in them to apply the tube to the ova- 
rium and convey away an ovum. Aristotle and Harvey 
relate that many birds lay eggs: from mere titillation; 
the latter proved it experimentally in the thrush and the 
sparrow, and in a favourite parrot belonging to his wife. 
Blumenbach is decidedly of opinion that the contents of 
a vesicle may escape the ovarium and a corpus luteum 
be formed in virgins, not simply from the analogy of birds, 
but also from the accounts which we have of such exam- 
ples, corresponding in climate, age, and temperament with 
what should be naturally expected: it is related of young 
women, inhabitants of warm countries, and subject. to 
hysterical affections.* 

How the semen operates upon the ovarian secretion is 
unknown. Whether it is directly mixed with it, or 
whether its influence is transmitted to the ovarium by 
sympathy, its specific operation, both of fecundating and 
of transmitting the paternal peculiarities, is a mystery 
impenetrably concealed from human curiosity. 


frequently observed in animals during heat. Bonnet gives the history of 


a young lady who died furiously in love with a man of low rank, and 
whose ovaria were turgid with vesicles of great size. Blancaard, Schu- 
rig, Brendelius, Santorini, and Drelincourt mention analogous facts. 
Faller’s notes to Boerhaave's Prelect. Acad. 

* See his note to paragraph, 56¢. 
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4. The rupture of the ovarium does not occur till some 
time subsequent to coition. Mr.Craikshankdid not see ova 
in the Fallopian tubes of rabbits, or orifices in the corpora 
lutea, till the third day from copulation,* nor ova in the 
uterus till the fourth. Dr. Haighton never found any 
thing of a regular form in the uterus before the sixth 
day. 

(B) An instance of superfetation of the description 
granted by Bleumenbach occurred to Mr. Blackaller of 
Weybridge. A white woman of very gay character left 
her husband and sometime afterwards returned pregnant 
to her parish and was delivered in the workhouse of 
twins, “ one of which,” says Mr. Blackaller in an account 
which he very handsomely sent me, “was born of a 
darker colour than I have usually observed the infants of 
negroes in the West Indies ; the bair quite black with the 
woolly appearance usual to them, with nose flat and lips 
thick ;” the second child had all the common appearances 
of white children. 

The uterus has been sometimes wanting, sometimes 
destitute of anterior opening,t and sometimes double,§ 
in which case we may imagine superfetation possible at 
any periad after the first conception, provided each uterus 
has a distinct orifice. 

(C) During 57 years, above 78,000 women have been 
delivered at the Dublin Lying-in-Hospital, and the pro- 
portion of womén producing twins or more is about 1} 
Bin 57: | 

* De Graaf and Valisneri met with the same results. 
+ Lieutaud, Sandifort, Morgagni. 
{ Louis. 


§ Ephemcrid. Natur. Curios. Dee. 3. Ann, 7 and 8. Obs. 35. 
Cent. 9. Obs. 75. Philos. Trans. vol. 4. 1699. 
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The proportion of males to females, about 10 to 9.* . 

(D) Fourcroy is almost the only author who has ex- 
amined the blood of the foetus,+ and his observations, as 
Berzelius remarks, “ seem to have been made by chance, 
and not to be deduced from any experiment;” “ credible | 
authors have asserted that the eye cannot distinguish be- 
tween the arterial and venous blood of the foetus.”+ 
Bichat could observe no difference in the arterial and ve- 
nous blood of the umbilical chords of several guinea pigs 
examined while the mother’s respiration was still conti- 
nuing after an opening had been made into the abdo- 
men: “les deux sangs offroient une noriceur egale.”§ So 
too in regard to dogs.|| 

The chick, however, in the egg, cut off from all inter- 
course with the mother, requires its blood to be purified 
by the external air: for if the shell is varnished, the chick 
dies; and if, during the latter half of incubation, the shell 
is carefully Spend the chorion, to use the eloquent Jan- 
guage of Blumenbach, presents the most beautiful spec- 
tacle in the organic creation; the arteries are seen carry- 
ing blood of a bright scarlet, and the veins of a livid red.** 
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* Sketches of the Medical Schools of Paris, by John Cross, 
p- 192. 

t+ <dnnales de Chimie. T. vii. p. 162. 

{ Animal Chemistry. Translation, p. 41, sq. 

§ Recherches Phistologiques, p. 271. - 

|| Anatomie Generale. T. ii. 344. 

“8 Comparative Anatomy. Translated by Mr. Lawrence. 
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SECT. AL, 


OF THE NISUS FORMATIVUS. 


583. Havine simply described the phenomena of 


conception and the changes which constant observation 
shows to occur both to the ovum and the contained foetus 
during pregnancy, we now proceed to those powers by 
which it appears that generation is effected. 

584. Even in our memory, some physiologists of repu- 
tation have contented themselves with roundly asserting 
that true generation never occurs, but that the whole 
human race pre-existed in the genitals of our first parents, 
in the shape of previously-formed germs which become 
evolved in succession. Some of these imagined the germs 
to be the spermatic animalcules of the male ;* others 
imagined them to exist in the ovaries of the mother.} 


- 


* See W. Fr. v. Gleichen, |. c. 

+ y. c. The illustrious Haller, who plainly asserted, that ail the 
viscera and cven the bones of the future factus, nearly fluid indeed, and 
therefore invisible, were pre-formed, before conception, in the maternal 
germ. : 

In support of this hypothesis, he argued chiefly from the continuity 
of the membranes and blood-vessels between the incubated chick and 
the yolk of the egg. Opera minora. T. ii. p. 418, sq. 

But the more frequently I have demonstrated the phenomena of in- 
cubation in my Physiological Lectures, the Jess strength have I found in 
this argument. Nor can I sufficiently wonder how this great physiola- 
gist could so constantly reject, as almost absurd, the inosculation, pro- 
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585. This hypothesis of the successive evolution of 
germs pre-formed from the creation, must,if carefully exa- 
mined, be rejected.* Not only is the superfluous and use- 
less creation, which is supposed, of innumerable germs 
never arriving at evolution, repugnant to reason, but so 
many preternatural conditions+ and such a multiplica- 
tion of natural powers { are assumed, that it is perfectly 
irreconcileable with sound physiology. 

Add to this, that of the phenomena adduced in its 
favour, no one is sufficiently consonant with the truth of 
nature to prove the hypothesis.§ 

On the other hand, we have indubitable observations 
which refute it directly and completely. 

586. The less this hypothesis of evolution, as it is 
commonly termed, is found consonant with fact and the 
rules of philosophizing, the more strongly does the oppo- 
site opinion recommend itself to our notice by its simplicity 
and correspondence with nature, supposing, as it does, not 
an evolution of fictitious germina by conception, but a true 


ee. 
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perly socalled, of the vessels of the chick with those of the yolk, while 
at the same time he admitted and defended a perfectly similar inoscula- 
tion in the connection of the human ovulum with the gravid uterus. 
Elem. Physiol. Wausanne, 1788, T. viii. P. 1, p. 94, comparing 
p. 257. 

*v. LP. Zweifel gegen die Entwichelungsthearic—~dAus der Fran 
xdsischen Handschrift von G. Forster. Gotting. 1788, 8vo. 

t v. Kant’s remarks on these in his Critik der Urtheilskraft,. page 
37%, 

{ This defect 1 have shewn at large in my Handbuch der Natur 
geschichte, page 15, sq.8vo. J807. 

§ Those who desire a fuller demonstration of this and other assére 
tions, but briefly noticed in the present section, I réfer to the work 
tiber den Bildungstrieb. (third edit.) Gotting. 1791, 8vo. 
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and gradual formation of a new conception from the 
hitherto formless genital matter. 

587. This true generation by successive formation has 
been variously described by physiologists, but the follow- 
ing we consider as the true account : 

i. The matter of which organized bodies, and there- 
fore the human frame, is composed, differs from all other 
matter in this, that it alone is subject to the influence of 
the vital powers.* | 

2. Among the orders of vital powers, one is eminently 
remarkable and the least disputable of all,—which, while 
it acts upon that matter hitherto shapeless but mature, im- 
parts to it a form regular and definite, although varying 
according to the particular nature of the matter. To 
distinguish this vital power from the rest, permit us to 
designate it by the term,—NISUS FORMATIVUS. 

3. The nisus formativus occurs to the genital matter, 
when this is mature and committed to the uterus In a 
proper condition and under proper circumstances, lays in 
it the rudiments of conception, and gradually forms 
organs fitted for particular purposes; preserves this struc- 
_ ture during life, by nourishing (455 sq.) the body; and 
reproduces (459), as far as it can, any part accidentally 
mutilated} , 7 , 


* See Chr. Girtanner, tler das Kantische Prinzip fir dte Natur- 
geschichte. Gotting. 1796, 8vo. page 14, sq. 
_» 4} Here allow me to make three remarks :— 


1, [have used the expression——nisus formativus, merely to distinguish 
it from the other orders of vital powers, and by no means to explain the 
ecause-of generation, which I consider equally involved in Cimmerian 
darkness as the cayse of gravitation or attraction, which are merely 
terms given to effects known, like the nisus formativus, a posteriori. 
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588. We therefore think it very probable that those fluids 


which, during a successful coition, are thrown into the 
cavity of the uterus (527, 533, 551), (A) require a cer- — 


tain period for becoming intimately mixed, acted upon, 
and matured ; that, after this preparatory stage, the nisus 
formativus is excited in them, vivifying and shaping the 
hitherto shapeless spermatic matter partly into the beau- 
tiful containing ovulum (565) and partly into the con- 
tained embryo ; (569) and that this is the reason of our 
inability, notwithstanding the present perfection of optical 
instruments, to discover, during the first weeks after con- 
ception, any thing more than shapeless~fluids, without 
the faintest trace of the form of an embryo, which, how- 
ever, about the third month, as it were, suddenly becomes 
observable. 3 * 

589. We should exceed the limits of these institutions, 
were we to adduce many of the arguments which may be 
drawn from facts, to illustrate, as in our opinion, they 
most clearly do, the great influence of the nisus forma- 
tivus in generation. We will, however, venture to mention, 


2. ‘The word nzsus 1 have adopted chiefly to express an energy truly 
vital, and therefore to distinguish it as clearly as possible from powers 
merely mechanical, by which some physiologists formerly endeavoured 
to explain generation. . 


3. The point on which the whole of this doctrine respecting the 


_ nisus formativus turns, and which is alone sufficient to distinguish it 
from the vis plastica of the ancients or the vis essentialis of the cele- 
brated Wolff and similar hypotheses, is the ‘union and intimate co- 
exertion of two distinct: principles in the evolution of the nature of 
organized Lodies,—of the PHYSICO-MECHANICAL, with the purely 


TELEOLOGICAL—principles which have hitherto been adopted but — 


separately by physiologists, in framing theories of generation, 
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_as briéfly as possible, a few, whose weight will, on a 
_ little close reflection, be sufficiently evident. | 
- 590. Such, in the history of hybrid animals, is the 
singular experiment of impregnating: those whieh are 
prolific, for many generations, with male semen of the 
same species, by means of which the form of the young 
hybrids become so progressively different from the ori- 
ginal maternal configuration, as to approach more and 
more to that of the father, till, by a kind of arbitrary 
metamorphosis, it is absolutely converted into it.* 
591. Such in our knowledge of monsters, (which, ac- 
cording to the hypothesis of evolution, are nearly all 
maintained to have pre-existed in the germs from the 
first creation), is the well known fact, that among cer- 
tain domestic species of animals, and especially among 
sows, monstrosities are very common, while in the ori- 
ginal wild variety they are extremely uncommon. 

592. While the phenomena of reproduction are all much 
more explicable by the nisus formativus than by the pre- 
existence of germs for every part, some particular in-_ 
stances, (v.c. that of the nails, which, after the loss of 
the first phalanx of the fingers have been known to be 
reproduced on the neighbouring middle phalanx,+) admit 
evidently of no other solution. 

593. From an impartial view of each side of the ques- 
tion, it will clearly appear, that the defenders of the 
germs must allow to the male semen, not only an exciting 
power, as they do, but likewise great formative powers, 
and thus their doctrine stands in need of the assistance of 
the nisus formativus ; while our explanation, on the con- 


* Jos. G. Kélreuter. Dritte Fortsetz. der vorléuf. Nackr. p. 51, sq. 


+ Tulpius. Observat. Med. L. iv. c. 55, 
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trary, is sufficient, without the aid of pre-existing germs, 
to explain the phenomena of generation. Nor ean there 
be any reason for multiplying the entia, as they are called, 
unnecessarily (B). 


* 
ut . 
* 
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NOTES. 


(A) See note A. to section 39, near the end. 

(B) The nisus formativus produces a being generally 
resembling the parents, but occasionally different. This 
subject will be fully treated of in the note on the varieties 
of mankind. . | 

It is not probable that the ardour of the procreants 
affects the energy of the offspring. But from the days of 
Aristotle it has been remarked that bastards are very fre- 
quently endowed with great genius and valour, and both 
ancient and modern history certainly afford many such 
examples, and the circumstance has been commonly 
ascribed to the impetuosity of the parents during their 
embraces. Shakspeare, in King Lear, introduces Ed- 
mund bursting into this indignant soliloquy : 


** Why bastard? wherefore base? 
When my dimensions are as well compact, 
My mind as generous, and my shape as true, 
As honest madam’s issue? Why brand they us 
With base? with baseness? bastardy? base? base? 
Who in the lusty stealth of nature take 
More composition and fierce quality 
Than doth, within a dull, stale, tired bed 
Go to the creating a whole tribe of fops 
Got ‘tween sleep and wake ?” 


Act 1. Sect. 2. 
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Were this explanation satisfactory, the first fruits of 
wedded love would still be on an equality with illegitimate 
ofispring. Ifa greater proportion of illegitimate than of 
legitimate persons have really rendered themselves illus= 
trious, I should attribute their superior energy to the 
strength of their parents constitutions, as the weak and 
delicate cannot be supposed so frequently to yield to 
unlawful passions as the vigorous, and to the necessity in 
which such individuals usually find themselves to rely 
upon their own exertions. 
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SECT. XII. 


OF LABOUR AND ITS SEQUEL. 


594. Tue foetus, formed by the powers already de- 
scribed, and having reached the period of full maturity, 
has to come into the world by means of labour.* 

595. This critical period occurs naturally (and physi- 
ology treats solely of natural occurrences) at the end of 
the tenth lunar month from conception, i. e. about the 
39th or 40th week. 

596. At that time, the pregnant woman is impelled to 
bring forth by an absolute necessity, less under the in- 
fluence of the will than any other voluntary function 
(287). 

597. Physiologists have differed in their explanations 
of the causes of so determinate and sudden an event. 
After all, the exciting cause of labour must be ascribed to 
an eternal law of nature, hitherto equally inexplicable as 
so many other periodical phenomena in nature; v.c. .the 
metamorphosis of insects, the stages of exenthenuem 
fevers, crises, &c. &c. nor has the mature ovum been in- 
aptly compared, ceteris paribus, to fruit, which, when ripe, 
falls almost spontaneously to the ground, from the con- 
striction of those vessels which previously conveyed its 
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* J.J. Romer. Portus neturalis brevis expositio. Gotting. 1786, 
8vo. 
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- nourishment. And in fact it has been remarked that 
the human placenta, at the approach of labour, is con- 
tracted, and, as it were, prepared for its separation from 
the uterus. “ 

What is usually urged respecting the utmost expansion 
of the uterus, and other similar excitements to labour, is 
refuted by many circumstances, and, among the rest, by 
the numerous examples of extra-uterine, whether tubal or 
ovarian, conceptions, in which, at the expiration of ten 
months from impregnation, the uterus, notwithstanding 
its vacuity, is seized with the customary, though indeed 
fruitless, pains.* | 

598. Besides this exciting cause, other very powerful 
efficient causes are requisite, as must be manifest from the 
relation of the ovuin to the uteras. | 

Weare persuaded that the proximate and primary cause, 
is solely the vita propria of the uterus (42, 547). 

Among the remote, the most important appears to be 
the respiratory effort excited principally by the great 
connection} of the intercostal nerve with the rest of the 
nervous system. 

599. We formerly noticed (582) that during the latter 
periods of pregnancy, the uterus somewhat subsided, by 
which circumstance the,form of the abdomen is somewhat 
changed, and the inconveniences induced during advanced 
pregnancy in the function of respiration, are relieved. At 
the same time, the vaginal mucus (543) is secreted more 
abundantly, the vagina itself is relaxed, the columns of 
ruge are almost obliterated, the labia pudendi swell; 
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* 1 have recorded a remarkable instance of this kind in the Comment. 


Soc. Scient. Gottingens. Vol. viii. 
+ y. Camper’s Demonst. anat. pathol. L. 11. p.9. 
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finally, near the approach of labour, the os uteri gradually 
dilates into a circular opening. 

600. The phenomena of labour generally observe a 
regular order of invasion and cessation,* whenee aecou- 
cheurs have divided them into stages, of whieh the 
moderns enumerate four, although they define them 
variously. 

601. In the frst, the true pains oecur,; peculiar im théir 
nature, proceeding from the loins downwards in the 
direction of the uterus (recurring, at intervals; indeed, 
during the whole of labour, with various degreés of vio- 
lence and frequency), at first mild, when they are called 
wurning and the os uteri begins evidently to dilate. At 
the same time the abdomen falls still more, the urine is 
urgent, and abundance of mucus flows from the soft and 
tumid genitals. 

602. Im the second, the pains increasing, are called 
preparing, and, from the compressing effect of the réspira- 
tory organs, by means of a strong inspiration a segment 
of the lower part of the membranes of the ovum is pros 
truded through the uterine orifice into the vagina. 

603. In the third, the pains becoming more excruci- 
ating, are called /abour pains, and act with still more 
violence upon the uterus, which is driven downwards’ 
and compressed against the foetus, so that the protruded 
segment of membranes becomes extremely tense, is burst 
asunder, and the greater part of the liquor amnii es- 
capes. 

604. Finally, in the fourth and last stage, the pains be 
coming dreadfully violent and agztating,+ are accompanied 


* v. Smellie’s Set of anatomical tables. Fab. xt:mxv. 
+ Although even: among my own. countfywomen, the symptoms 
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with great exertions of the woman herself; almost always 
too with shivering, shrieking, tremor of the knees, &e. 
The head of the child, now on the verge of birth, pene- 
trates, and the face first appears, the vextex usually 
adhering under the arch of the pubis, and the rest of the 
head in the mean time being farther propelled and re- 
volving around the impacted vextex as around an axis. 
Thus the child comés into the world, in the midst of a red 
discharge, consisting of a second portion of the liquor 
amnii mixed with blood. 

605. Soon after the expulsion of the child, the after- 
labour commences, attended with a painful though much 
less violent exertion, and followed by another hemorrhage 
from that part of the cavity of the womb* to which the 
placenta had adhered by means of the decidua crassa. 


described under these four stages, vary greatly in violence and propor- 
tionate duration; nevertheless, however naturally they take place, they 
universally, (excepting some extremely rare cases,) so far surpass, even 
under the most favourable circumstances, the pains experienced by do- 
mestic brutes in their labours, that I trust no one who has frequently 
witnessed labours in both, will seriously doubt the immense difference 
between the two in this respect. 

* B.S. Albinus’ Tal. wter. gravid. vij. 

Wm. Hunter's Anat. of the gravid uterus. ‘Tab. x. fig. 3. 

+ Nic. Massam and all since his time denominate this portion of 
the womb, during or shortly after pregnancy, the cotyledons, from the 
analogous appearance observable in the gravid uterus of sheep or goats, 
in which similar cavities (acetabula) exist, receiving what are called 
the glandular corpuscles of the chorion, corresponding with the foetal 
portion of the human placenta. 

Whatever was hollow, like an acetabulum, was called xorvaAn, by 
the ancients. Vide J. Cammerarii Comm. utriusque lingua, 256, 
384. 
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605. Immediately that both burthens are expelled, the 
uterus begins gradually to contract, until it acquires its 
original form and very nearly its original dimensions, 

607. For about a week after labour, the Jochia are dis- 
charged, for the most part very similar to the catamenia, 
but rather more copious, especially if the mother does not 
suckle her offspring. About the sixth day, their red co- 
lour becomes fainter and afterwards is converted into 
white. At the same time the uterus is liberated from the 
ramenta of the decidua, and having thus completed the 
function of pregnancy, is again ready for menstruation or 
conception. | 
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SECT. -X LI. 
OF THE MILK. 


608. Tus breasts, most sacred fountains, and, as Gel- 
lius Fayorinus, the philosopher, elegantly calls them, the 
educators of the human race, are intimately connected 
with the uterus in various ways. The functions of neither 
ean properly be said to exist during infancy: at puberty, 
both begin to flourish,—when the catamenia appear, the 
breasts assume some degree of plumpness: from that 
period they undergo either simultaneous changes,—the 
breasts beginning to swell and secrete milk during the 
pregnancy of the womb; or alternate changes,—the cata- 
menia ceasing while the child is suckled, or the lochia 
becoming copious if the child is not suckled, and s. p- 
Finally, when age creeps on, the function of each abso- 
lutely ceases,—when the catamenia disappear, both the 
uterus and the breasts become equally inert. I omit 
pathological phenomena; v. Cc. those which occur in irre- 
gular menstruation, leucorrhoea, after extirpation of the 
ovaria, and in other morbid affections. 

609. If this: intimate connection is kept in view, we 
shall not be astonished that nearly every description of 
sympathy formerly mentioned (56) exists between these 
organs of the female thorax and abdomen.* 


ce AO Pa a a a Ra RTC 


* J. Anemact De mirabili que mammas inter ef ulerum intercedit 
sympathia, 1, B, 1784, Ato. 
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610, The influence of the anastomatic sympathy be- 
tween the internal mammary and epigastric artery,* al- 
though formerly overrated,} is evinced by the change 
which the latter experiences in its diameter during preg- 
nancy and lactation. 

611. Both the uterus and mamme appear to have a 
kind of affinity for the chyle, observable in many diseases, 
and nearly always in new-born children. 

612. The breast of women, belonging to the most cha- 
racteristic marks of the human female both by its form 
during the flower of age and by the longer continuance 
of this form after the period of suckling than occurs: in 
any other female animal, is composed of a placentiform 
series of conglomerate glands, divided by numerous fur- 
rows into larger lobes, and buried in a mass of fat; the 
anterior part swells out particularly with a firmer descrip- 
tion of fat over which the skin is exceedingly thin. 

613. Each of these lobes is composed of still smaller 
lobes, and these of acini, as they aré termed, to which 
the extreme radlicles § of the /actiferous ducts adhere, de- 
riving a chylous fluid from the ultimate twigs of the in- 
ternal mammary arteries. é 

614. These radicles gradually wniting,|| form large 


* Eustachius. Tab. xxvii. fig. 12. 

Haller. Icon. anat. fasc. vi. tab. i 

t+ As G. R. Boehmer properly remarks. De consensu uteri cum 
mammis causa lactis dubia. Vips. 1750, 4to. 

LA. Bs. KGlpin, De structura mammadrum. Griphisw. 1765. 4to. 

Athan. Joannidis, Physiologie mammarum muliebrium specimen. 
Hal. 1801. 4to. 

§ v. C. Avolo’s two plates at the end of Santorini’s posthumous 
works. 

| v. Mich. Girard, Tab. i, annexed to the sdmé plates of Saris 
torini. 
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trunks, corresponding in number with the lobes, about 
fifteen in each breast. These are every where dilated into 
large sinuses, but i no traé anastomosis with each 
grier. | 

615. These trunks terminate in very delicate excretory 
-¢anals, which are collected towards the centre by means 
of céllular substance, into the nipple,’ which, supphed 
with extremely fine blood-vessels and nerves, 1s capable 
of a curious erection on the approach of certain external 
stimuli. 

616. The nipple is surrounded by the areola,{ which, 
as well as the nipple, is remarkable for the colour§ of. 
the reticulum under the cuticle,|| and contains sebaceous 
follicles.** 

617. The secretion of the breast is the m/k, well known 
in colour, watery, somewhat fatty, rather sweet, bland, 
resembling in all respects the milk of domestic animals, 
but subject to infinitely greater varieties in the proportion 
of its constituent parts, and far more difficult of coagu- 
lation, from the great quantity of salt which it contains, 
and affording no tracé of volatile alkali.++ 


* J. Goith. Walter’s Observ. Anat. p. 33. sq- 

+ Santorini’s Tab. posth. vii. 

+ Ruysch. Ties. i. tab. iv. fig. 4. 

é In pregnant women, especially during — the first pregnancy, the 
nipples are usually yellow. In the Samojedé women, although vir- 
gins, Klingstaedt asserts that they are quite black. Adém. sur les Sa- 
mojedes et les Luppons. p. 44. 

» || B.S. Albinus’ Annotat. Acad. L. ili. tab. iv. fig. 3 

¥# Morgagni’s Advers. Anat. 1. tab. iv. fig. 2. 

++ Fl. J. Voltelen (Pres. Hahn) Dé lacte hiimano olservationes éhies 
mice. 1. B. 1775. 4to. 

Parmentier and Deyeux, Préeis d’ Experiences et observations sur 
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618. When coagulated by means of alcohol, it discovers 
the same elements as the milk of other animals. Besides 
the aqueous halitus which it gives off when fresh and 
warm, the serwm, separating from the caseous part, contains 
sugar of milk,* acetic acid mixed with phosphate of lime 
and of magnesia and with oil and mucus. The buty- 
raceous cream is said to consist of globules of various and 
inconstant size, their diameter ranging between <35 and 
25 Of a line.t (A) 

619. The analogy between chyle and blood, and be- 
tween both these fluids and milk, renders it probable that 
the milk is a kind of reduced chyle, again separated from 
the blood before its complete assimilation. This idea is 
strengthened by the frequent existence in the milk of the 
particular qualities of food previously taken,§ and by the 
chylous appearance of the watery milk afforded by the 
breasts during pregnancy and immediately after labour.| 


ses différentes esptces du lait. Argent. 1798. 8v0. Thenard in the An- 
nales de Chimie. T. lix. p. 262. 

* Marc. L. Williamoz, De sale lactis essentiali. L. B. 1756. 4to. 

t Senac. Jr. du cwur. Vol. ii. p. 276. ed. 2. 

Fr. v. P. Griuthuisen. Untersuch. iiler den Unterschied zwischen 
Liter und Schleim durch das Microscop. Monach. 1809. 4to. p. 16. 
fig..15; 

{ Compare J. Theod. Van de Kasteele. Diss. de analogia inter lac 
et sanguinem. L. B. 1780. 4to. and Alex. Wilson, on the analogy be- 
tween milk and chyle, in his Observations relative to the influence of 
the climate. p. 97. sq. 

§ v. among a host of witnesses, Kolpin in Pallas’, Neuen nordis~ 
chen Beytréigen. Vol. ii. p. 343. 

|| Many arguments induce me to believe, that the lymph of the 
absorbents is of much importance in the secretion of milk. 

For instance, the swelling of the subaxillary glands almost always 
observable during the first months of pregnancy, 
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620. The reason why this bland nourishment of the 
. foetus becomes, by continued sucking, more thick and 
rich, is probably the abundance of Jymphatics in the 
breasts. Those vessels continually absorb more of the 
serous part of the milk, in proportion as its secretion is 
more copious and lasting, and by again pouring this 
portion into the mass of blood, promote the secretion 
(477): after ablactation they take up the residual milk, 
and mix it with the blood. 

621. The milk is secreted in greatest quantity imme- 
diately after delivery; and, if the infant sucks, amounts 
to one or two pounds every twenty-four hours, until the 
menses, which usually cease during suckling, (556) return. 

Occasionally virgins, and new-born infants of either 
sex, nay even men,* as well as the adult males of other 
mammalia,+ have been known to furnish milk. | 

622. The abundance of milk excites its excretion, and 
even causes it to flow spontaneously: but pressure, or the 
suction of the child, completes its discharge. 


ane 


But especially the remarkable fact, that in advanced pregnancy, when, 
from the womb compressing through its size the large and numerous 
lumbar plexuses of lymphatics, the legs have swollen, this cedematous 
tumor so completely disappears 1uimediately after labour that the calves 
of the legs hang almost flaccid from the lymph finding no impediment 
in the lumbar plexuses and rushing upwards, and a more copious secre- 
tion of milk instantly ensues upon the progress of the lymph. ) 

The momentary thirst (330) experienced on applying the child to 
the breast, from the absorption of fluid in the fauces, may be also men- 

. tioned. seek 

* This is asserted to be very common in Russia. Comment. Acad. 
sc. Petropolit, Vol. i. p. 278. sq. 

t I have spoken of this at large in the Hannoversich. Magazin. 
1787, p. 753. 8q. 
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NOTES. 


(A) The lower. portion of cows’ milk that had stood 
some days was found by Berzelius* to have a specific 
gravity of 1.033. and to contain | 


Water ° - - - - =) °*Q98 73 
Cheese with a trace of butter - - 28.00 
Sugar of milk - - - - ~ 35.00 
Muriate of potash — - - - - 1.70 
Phosphate of potash - - - aM Se 

Lactic acid, acetate of potash, with a trace 
of lactate of iron - : - = 6.00 
Earthy phosphates — - - oe ae 0.30 
1000.00 

The supernatant cream contained 

Butter ~ - - - - “ 4. 
Cheese - - = = - - ae 
Whey - - ~ - - .  O8FG 


(B) It may be worth while here to take a general view 
of the subject of generation. 

Life never occurs spontaneously in matter, but is 
always propagated from an organized system already 
endowed with it. Such, at least, appears to be the 
inevitable conclusion from the facts within our obser- 
vation. No instance has been known of a plant or 
animal of any species whose mode of propagation is 
ascertained, ever springing up spontaneously; and al- 
though in many cases the origin cannot be disco- 
vered, yet surely our inability to discover the mode of 


cana rae a oe nt ha ne ea een ecb 


* Medico-Chirurgical Transactions, V. iii. 
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propagation does not justify us in denying the existence 
of it; but, the general analogy, the discovery of the 
modes in which many species propagate which were for- 
merly adduced as instances of spontaneous generation, 
and the occasionally manifest source of the difficulties 
which obstruct our enquiries, lead necessarily to the belief 
not of the absence of the fact, but of our deficient pene- 
tration.* 

The simplest mode of increase is by the detachment 
and independent existence of a portion of a system. In 
this way trees,} polypes, some worms, and many animal- 
cules {. multiply. 

Next comes the formation of the rudiments of a per- 
fectly new being by the system of another. Thus we 
have the seed of vegetables, the ova and foetus of ani- 
mals. This occurs by means of two matters, which in 
some examples are furnished by the same, and in others 


SS en eee ee ee ee a 


wi 


*® See Cuvier’s Anaiomie Comparée —Generation. 


+ Hic plantas tenero abscindens de corpore matrum 
Deposuit sulcis ; hic stirpes obruit arvo, 
Quadrifidasque sudes, et acuto robore vallos : 
Sylvarumque aliz pressos propaginis arcus 
Expectant,et viva sua plantaria terra. 
Nil radicis egent ali : summumque putator 
Haud dubitat terre referens mandare cacuinen. 
Quin et caudicibus sectis, mirabile dictu, 
Truditur é sicco radix oleagina ligno. 
Vireil. Georgica. Lib, i. 

t See Spallanzani’s admirable Observations eé expertences sur les 
Animalcules. He found a small portion detach itself from the bodies 
of some, the bodies of others split longitudinally, of others transversely, 
of others both longitudinally and transversely into four parts, and the 
new animalcules soon acquired the size of the parent and experienced 
the same changes in their turn. 
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by different systems. The vegetable kingdom affords 
innumerable instances of the former, the acephalous mol- 
lusca and the echinus are examples in the animal king- 
dom.* Both the vegetable and animal kingdoms abound 


in instances of the latter. Here again there are three va-_ 


rieties. The fluid of the male may be applied to the ova 
of the female after they are discharged from her body, as 
in fish of the bony kind and cephalopodous mollusea; 
while being discharged, as in the frog and toad; or it 
may be conveyed to the female system, and this either 
without the contact of the male, as in vegetables, where 
the wind, insects, &c. convey it, or by means of copus 
lation, as in the mammalia,t+ birds, most reptiles, and 
some fish. ; | 
In the mammalia, one copulation is sufficient for only 


* It is singular that some hermaphrodites do not impregnate themi- 
selves, but mutually impregnate and are impregnated by others; such 
are the gasteropodous molluscs and many worms. 

+ Ladies were treated formerly more politely than at present. An 
accidental pregnancy was often attributed to the warmth of imagina- 
tion, the influence of demons, and many other circumstances supposed 
equally powerful as thedeedof kind. Venette, in his Tableau de l Amour 
conjugal, has inserted an Arrét Notable dela cour du Parlement de 
Grenoble, which, upon the attestation of many matrones and sages 
Jemmes and docteurs of the University of Montpellier, that women 
often fall pregnant spontaneously, declares a lady who had brought 
forth a son although her husband had been absent four years, to be a 
woman of worth and honor, and the child to be the legitimate heir of 

Monsieur the husband. 

Virgil believed that mares were sometimes impregnated by the 
west wind. 

Vere magis (quia vere calor redit ossibus) ille 
Ore onines verse in Zephyrum, stant rupibus altis 
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one conception; among poultry its effects are so exten- 
sive, that a hen turkey will lay the whole season after 
one intercourse with the cock; in the aphis and some 
monoculi, it is sufficient for the id aia alt of several 
generations. 

The ovum after its formation may be nourished by a 
fluid enclosed within the same case, and is then hatched 
out of the body by the common temperature, as in insects, 
or by that of the parent, as in birds, or hatched within the 
body of the mother, as in serpents; or it may be nou- 
rished by a substance shed around it in the womb, as in 
the kangaroo, or by means of an attachment of some of 
its vessels to the maternal system, as in the mamunalia; 
some auimals being thus oviparous, others ovo-viviparous, 
and others viviparous. 

The mode of nourishment after birth is various. Some 
are able, without any peculiar arrangement, immediately 
to support themselves, for the wisdom of nature ordains 
the delivery of each species of animals at that season of 
the year when every thing is in the most favourable state 
for administering to the necessities of the offspring. 

Others, many insects for example, are born in the midst 
of food, the parent having instinctively deposited the 
egg in nutrient matter, either found or carefully collected 
by her. 

Others have food collected daily by the parents. Others, 
as all the dove kind, are fed by a substance secreted from 


Exceptantque leves animas: et sxpe sine ullis 
Conjugiis, vento gravide (mirabile dictu) 
Saxa per et seopulos et depressas convalles 
Diffugiunt. 
Georg, Lib. ui. 
Sa Pi 
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the’crops of both’ parents ;* others by a fluid séereted by” 
peculiar glands belonging’ to the female only. The in 
stinct which leads the parent carefully to tend the off-- 
spring, ceases at the period when the system of the 
offspring is sufficiently advanced to supply its own exi- 
gericies; . i aay 


—~ 


* Hunter, On asecretion in the crops of breeding pigeons for the 
nourishment of their young. Observ. p. 235. 
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SECT. X LUE, 


OF THE DIFFERENCES IN THE SYSTEM BEFORE AND 
AFTER BIRTH.* 


623. From what has been said relatively to the func- 
tions of the foetus still contained within its mother and 
immersed as it were in a warm bath, there must evidently 
be a considerable difference between its animal functions 
and those of the child which is born and capable of ex- 
erting its will. The chief points of difference we shall 
distinctly enumerate. : 

624. To begin with the blood and its motion, this fluid 
is remarkable both for being of a darker red, incapable 
of becoming florid on the contact of atmospheric air, and 
for coagulating less readily and perfectly than after birth.+ 
Its course too is-very different in the foetus whose circu- 
lation is connected with the placenta and who has never 


-* On the subject of this section consult among numerous others, 
Heewe De differ. quibusdam inter hominem natum. et nascendum 2 1 
tercedentibus, Norimb. 1736. 4to. 

~ Andr. and Fr. Roesslein (brothers), De differentiis inter Fation et 
adulium. ibid. 1783, 4to. a 

Ferd. G. Danz: Zerglederungshunde: des Me Satay Kindes mit 
Anmerk, von. S. Th. Soemmerring, Francof. 1792. 2 vols. 8vo. 

Also Theod. Hoogeveen, De foetus humani mortis. L. B. 1784, Syo. 
Pp. 28. sq. 

J. Dan. Herholdt, De vita imprimis foetus humant. Have. 1802: 
8vo, p.. 61. sq. 

And Fr. Aug. Walter, dunotaé. academ. yoga he p> 44: a 

t Fourcroy, Annales de Chimie. T. vii. p. 169: 
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breathed, from its course after the cessation of this con- 
nection with the mother, and after respiration has taken 
place.* 

625. First, the umbilical vein coming from the placenta, 
and penetrating the ring properly called umbilical, runs 
to the liver,-and pours its blood into the sinus of the 
vena porte, the branches of which remarkable vein dis- 
tribute one portion through the liver, while the ductus 
venosus ARANTII+ conveys the rest directly to the inferior 
vena cava. 

Both canals,—the end of the umbilical vein contained 
in the abdomen of the feetus, and the venous duct, be- 
come closed after the division of the chord, and the former 
is converted into the round ligament of the liver. 

626. The blood arriving at the right side of the heart, 
from the inferior cava, is in a great measure prevented 
from passing through the lungs, and is derived into the 
left or posterior auricle of the heart, by means of the 
Eustachian valve and the foramen ovale. 

627. For, in the foetus, over the opening of the inferior 
cava, there is extended a lunated valve,{ termed from its 


* Compare Herm. Bernard. De eo guo differt circuitus sanguinis 
Jatus ab tllo hominis natt. Reprinted in Overkamp’s collection. T. i. 

Jos. Wenc. Czikanek, De actuosa hominis nascituré vita s. circulat. 
fortus ab hominis nate diversitate. Reprinted in Wasserberg’s collection 


ath iv. 
Sabatier at the end of his 7+. Compiet. d*Anat. Vol. iii. p. 386. sq. 


1781, and in the Memotres Mathemat. et Physigues de U Institut. T. iii. 
p. 337. sq. 

But especially J. Fr. Lobstein, in the Magasin Encyclopédique. 1803. 
T. it. Wol. li. p. 28. sq. 

¢ Arantius, De humaeno fatu libellus. 97. 

Compare B.S. Albinus’. Explicatio tabular. Eustachit. p, 164. sq. 

i Haller, De velvule Eustackit. Gotting. 1738. 4to. 
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discoverer,* Eustachian, which usually disappears as ado- 
lescence proceeds, but, in the foetus, appears to direct + 
the stream of blood coming from the abdomen towards an 
opening immediately to be mentioned, existing in the 
septum of the auricles. 

628. This opening is denominated the foramen ovale,t 
and is certainly the chief cause why the blood, which 
streams from the inferior cava, is poured into the left 
auricle, during the diastole of the auricles. A falciform§ 
valve, placed over the foramen, prevents its return, and 
appears likewise to preclude its course into the left auri- 
cle, during the systole of the auricles. By means of this 
valve, the foramen generally becomes closed in early in- 
fancy in proportion as the corresponding Eustachian 
valve decreases, and it more or less completely disappears.| 

629. The blood which enters the right auricle and ven- 
tricle, principally proceeds from the superior cava, and 
flows but ina very small quantity into the lungs, while, 
from the right ventricle, which, in the foetus, is remarka- 
bly thick and strong for this purpose, it pursues its course 


emcee parecer ype ee ree IS EOL CC LED TELCO COLELLO LTCC DELI OC, 


* Eustachius, De vena sine pari. p. 289. Opuscula. tab. vill. hes 6. 
tab. xvi. fig. 3 

+ J. F. Lobstein, De valvula Eustachii. Aug. 1771. 4to. 

t Haller, De foramine ovali et Eustachii valvula, Gotting. 1748. 
fol. c. f. ae. and much more copiously in his Opera minora. T. i. 
p- 33. sq. 

§ For an account of the opinion of C. Fr. Wolff, who regards the 
foramen ovale as another mouth of the inferior cava, opening into the 
jeft auricle in the same manner as the mouth commonly known opens 
into the right. Vide Nov. Comment. acad. sctent. Petropol. t. xx, 
1775. 

|| H. Palm. Leveling, De valvula Eustachit ef foramine ovali. 
Anglipol. 1780. 8vo. c. f. ae. 
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directly to the arch of the aorta, by means of the ductus 
artertosus,* whichis, as it were, the chief branch.of the 
pulmonary artery. A few weeks after birth, this duct 
becomes obstructed and .converted into a kind of dense 
ligament. | | f 

630. ‘The-blood.of the aorta, being destined to return, 
ina great measure, to the mother, enters the wmbilical 
arteries, (572) which pass out on each side of the urachus 
at the umbilical opening, and, after birth, likewise be- 
come imperforate chards.+ 

631, As the function of the dwngs scarcely exists in the 
foetus, their appearance is extremely different from-+what 
it is after the commencement of respiration. They are 
proportionally much smaller, their colour is darker, their 
substance denser, consequently their specifie gravity is 
greater, so that while recent and sound they sink in water, 
while, after birth, they, czeteris paribus, swim upon its 
surface.{ The right lung has the peculiarity of dilating 
during the first inspiration rather sooner than the left§ 
The other circumstances ‘attending the commencement 
of respiration were described in the section upon that 
function. 


— * B.S. Albinus’ Annot. acad. L. is. tab. vii. fig. 7. 

¢t v.°Haller’s Icones anat. fase. iv. tab. il. vi. 

{ This is not the proper place for explaining the conditions under 
which this occurs, and the cautions therefore requisite in giving an opi- 
nion in a court of justice, founded on the examination of the lungs. 

Among many other writings, the very important posthumous paper of 
Wm. Hunter may be consulted in the Medical Olserv. and Enquiries. 
Vol. vi. p. 284. sq. 

§ Portal in the Mem. de l'Acad. des sc. de Paris. 1769. p. 555. 8q- 

Metzger, De pulmone dextro ante sinistrum respirante. Regiom. 
1783. 4to. 
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632. From our remarks upon the nutrition of the foetus, 
it is clear that its alimentary tube and chylopoietic system 
aust be very peculiar. Thus, v..¢. in an embryo a -few 
months old, the. daxge intestines very nearly resemble the 
small; but during the latter half of pregnancy, being 
turgid with, meconium, they really deserve the epithet by 
which they are commonly distinguished. 

633. The meconium is a saburra, of a brownish green 
colour, formed evidently from the secreted fluids of the 
foetus, and.chiefly from its bile, because it is first observed 
at the period corresponding to the first secretion of the 
bile; and in monstrous cases, where the-liver has been 
absent, no meconium, but merely a small quantity of co- 
lourless mucus, has been found in the intestines. 

634. The cecwm is extremely different in the new born 
child from its future form, and continued, straight from 
the appendix vermiformis, &c.* 

635. Other similar differences.we have already spoken 
_ of, and shall now pass over. ‘Such are the wrachus (573), 
the membrana pupillaris, (262) the paren of testes in 
the male, (510 sq.) 

Some will be treated of more properly in the next 
section. Others, of little moment, we shall entirely omit. 

636. This is a favourable opportunity for briefly no- 
ticng some remarkable parts which are out of all pro- 
portion larger in the foetus and appear to serve important 
purposes ‘in its economy, although their true and prin- 
cipal design deserves still further, investigation. ‘They 
are usually styled glands, but their parenchyma. is very 
different from true glandular structure, nor has any ves- 
tige of an excreting duct been hitherto discovered in 


* B.S, Albinus’ Annotaé, Acad. L. vi. tab. ii. fig. 7. 
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them. They are the thyreoid, the thymus, and the su 
pra-renal glands.* 

637. The thyreoid gland + is fixed upon the cartilage 
of the same name belonging to the larynx, has two lobes» 
is, as it were, lunated,t and full not only of blood, in 
which it abounds in the foetus, but of lymphatic fluid, and 
becomes, as age advances, gradually less Juicy. § 

638. The thymus is a white and very tender structure, 
likewise bilobular, sometimes completely divided into two 
parts, occasionally containing a remarkable cayity,| placed 
under the superior part of the middle of the sternum, 
always ascending as far as the neck on each side,** of 
extremely great proportionate size in the fcetus, abound- 
ing in a milky fluid, becoming gradually absorbed in 
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* Vide F. Mechel’s Alhandlungen aus der menschlichen u. verges 
leichenden Anatomie. Halle. 1806. 8vo. He makes it probable that 
these three organs contribute to the chemical functions of the nervous 
and hepatic systems, and thus diminish the quantity of hydrogen and 
carbon. 7 

t Cajet. Uttini, De glandule thyroidee usu, in the Comment. in 
stituti Bononiens. Vol. vii. p- 15. sq. 

~ Haller’s Icones Anat. fase. iii. tab. 3. 

§ J. Ant. Schmidtmiller, idler die Ausfukrungsgunge der Schild- 
driise. Landshut. 1804, 8vo. 

|| Aug. Lud. de Hugo, De glandulis in genere et speciatim de 
thymo. Gotting. 1746. 4to. fig. 2. 

Morand the younger in the Mémoires del’ Acad. des Sc. de Paris. 
1759. tab. 22-94, 

Vincent Malacarne in the Memorie della Societa Italiana. T. viii. 
1799. P. i. p. 230. sq. 

Sam. Chr. Lucae, Anatomische Untersuchungen der Thymus, 
Francof. 1811. 4to. 

** Haller’s Icones Anat, |. c. 
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youth, and frequently disappearing altogether in old 
age.* 

639. The supra-renal glands, called also renes succen- 
turiati and capsule atrabiliarie, lie under the diaphragm 
on the upper margin of the kidneys,+ from which, in the 
adult, they are-rather more distant, being proportionally 
smaller. They are full of a dark fluid of a more reddish 
hue in the foetus than in the adult. (A) 


NOTE. 


(A) It is singular that Blumenbach should omit to 
notice one of the most striking peculiarities of the foetus— 
the very great proportionate bulk of its liver. The pro- 
digious size of this organ arises from the distribution of 
four-fifths of the blood of the umbilical vein through it, 
_ and probably, as some think, in a certain degree, from the 
great quantity of meconium in its biliary ducts. After 
birth, no blood is conveyed by the umbilical vein, and the 
expansion of the thorax readily expresses the abundance 
of meconium; hence the liver must diminish. 

This peculiarity, as well as the great size of the thyreoid, 
thymus, and supra-renal glands, probably serves some 
purpose hitherto undiscovered, but an evident good effect 
results from it, in relation to the organs of the thorax. 
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* Hewson’s Experimental enquiries. P. iii. passim. 

+ See Eustachius their discoverer. Tab, i. ui, iii. and tab. xi. fig. 1. 
10, 12, 

Haller’s [cones Anat. fasc. iii, tab, vi. 

Malacarne, 1. c. 
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In the foetus the lungs are completely devoid of air, and 
consequently there cannot be much, if any, circulation of 
blood through the pulmonary artery and veins, and the 
liver by its magnitude protruding the diaphragm upwards 
renders the capacity of the chest correspondently small, 
and at the same time it contains an immense proportion of 
blood. After birth, the diminished size of the liver allows 
a great increase to the capacity of the chest; not only 
is full inspiration allowed, and consequently a free passage 
to the blood of the pulmonary vessels during inspiration, 
as Haller remarks,* but a certain degree of permanent 
dilatation of the lungs is allowed, (for much air remains 
in the lungs after every’expiration), and as the liver con- 
tains, immediately after birth, so much smaller a portion — 
‘of the. blood of the system than before, the greatly in- : 
creased supply required by the lungs is thus afforded. + 
See Note B. Sect. 8. 


'‘® -Elementa Physiologie. T.-8. 
+ See.Mr. Bryce’s excellent paper on this subject in the Edinburgh 
Med.&@ Surg. Journal, 1815, Jan. 
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IBEOL, SEV. 


OF THE GROWTH, STATIONARY CONDITION, AND 
DECREASE OF MAN. 


640. Norn ING more remains at present than to survey 
at one view the natural course of the life of man, whose 
canunal functions we have hitherto arranged in.classes and 
examined individually, and to accompany him through 
his principal epochs from his birth to his grave.* 

641. The commencement of formation appears to happen 
about the third week from conception (569), and genuine 
blood is first observable about the fourth, the life of the 
foetus.at this period being extremely faint (82) and almost 
merely that of a vegetable; the amotson of the heart (98), 
‘under fortunate circumstances, has been observable at this 
time im the human embryo,} though long ago detected 
by Aristotle in the incubated egg,{ and since his time 
denominated the punctum saliens. 

The original form of the embryo is simple, and,.as it 
awere, disguised, wonderfully differentfrom the perfect con- 


* Vide Const. Anast. Philites De decremento seu de marasmo senili, 
‘Hal. 1808. 8vo. 

+ Vide J. DeMyralto, in the Ephemerides N.C. Dee. it. ann. 1. 
~p..305. 

Roume de St. Laurent, in Rozier’s Ols.° et: mém. s. la physique. 
Juillet. 1775, p.53. 

¢ “Aristatle’s Hist. Animal. L.-vi. cap.3. Opera. Vol. ii. p. 326. 
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formation of the human frame, which deserves to be re- . 


garded as the grandest effect of the nisus formativus, and 
at which it arrives by gradual changes or, if we may so 
speak, metamorphoses from a more simple to a more per- 
fect form.* ) 

642. The formation of human bone+ begins, if we are 
not mistaken, in the seventh or eighth week. First of 


* Hence, as I have remarked in another place, (—Nova Litteraria 
Goettingensia, a. 1808, p. 1386—), human monsters are sometimes met 
with, so strongly resembling the form of brutes, because the nisus for- 
mativus, having been disturbed and obstructed from some cause or 
other, could not reach the highest pitch of the human form, but rested 
at a lower point and produced a bestial shape. On the contrary, { 
have never once found among brutes a true example of monstrosity, 
which, by a bound of the nisus formativus, bore any analogy to the 
human figure. 

For fuller information in regard to the resemblance of the very early 
human embryo to the larve of reptiles, and in some measure to the 
foetuses of quadruped mammalia, consult after Harvey De generat, 
animal. p. 184, 235, sq. London, 1651, 4to.—Grew's Cosmol. sacr. 
p- 37, 47.—Lister De humoribus. p. 444, and others, especially Anten- 
reith, Olservat. ad histor. emlryon. facientium. P. i. Tubing, 1797, 
4to.—I'r, Meckel, both in the duffiitz zur menschl. u. vergleich. anuat, 
p- 277, sq. and in the Beytrag zur vergleich. anat. p. 63, and elsee 
where, and Const. Anast. Philites, 1. ¢. 

+ I say of human bone; for in the incubated chick, it commences 
much later,—at the beginning of the ninth day, which corresponds with 
the seventeenth week of human pregnancy. 


Observations, therefore, made on the incubated chick, must not be 


hastily applied to the formation of the human embryo,—an error come 
mitted by the great Haller himself, who clearly asserted that what he 
had demonstrated in regard to the incubated chick, was egually appli- 
cable to other classes of animals and to man himself. 


This opinion gained so much ground subsequently, that some phy- 


sicians who endeavoured to settle the forensic disputes respecting pres 


— 


_ 


OF THE GROWTH AND DECREASE OF MAN. 363 


all, the osseous fluid forms its nuclei in the clavicles, ribs, 
vertebra, the large cylindrica] bones of the extremities, 
the lower jaw, and some other bones of the face, in the 
delicate reticulum of some flat bones of the skull,—of the 
frontal and occipital, but Jess early in the parietal. In 
general, the growth of the embryo, and indeed of the 
human being after birth, is more rapid as the age is less, 
and vice versa, (A) 

643. About the middle of pregnancy, certain fluids be- 
gin to be secreted, as the fat (486) and bile. In the course 
of the seventh month, all the organs of the vital, natural, 
and animal functions have made such progress, that if the 
child happens to be born at this period, it is called, in a 
common acceptation of the word, vital, and regarded as a 
member of society. | 
_ 644. In the foetus, near its full growth, not only is the 
skin covered by a caseous matter, but delicate hair appears 
upon the head, and little nails become visible;. the mem- 
brana pupillaris splits (262); the cartilaginous external 
ear becomes more firm and elastic; and in the male the 
testes descend. (510, et seq.) | 

645. About the end of the tenth lunar month, the child, 
being born, (595), undergoes besides those important 
changes of nearly its whole economy, which were formerly 
described at large, other alterations in its external ap- 
pearance; v. c. the down which covered its face at birth, 
gradually disappears, the wrinkles are obliterated, the 
anus becomes concealed between the swelling nates, &c. 


matore labour, déduced their arguments from this hasty comparison of 
the periods of this incubation with those of human pregnancy. Vide 
v.c. Hug. Marreti’s Consultation au sujet d'un enfant, &c. Divione 
1768, 410. 
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646. By degrees the infant learns to employ its mental 


faculties. of perception, attention, reminiscence, inclina- 


tion, &e. whence, eyem in the early months, it dreams, 


_ and s. p.* 
647. The organs of the: ewternal senses are gradually: 


evolved and perfected, as the external: ear, the internal 


nares, the coverings of the eyes, viz. the supra- orbital 
arches, the eyebrows, Xc. 
648. The bones of theskull unite more firmly ; the-fon- 


ficult are by’ degrees filled up; and about eight months: 


after birth, dentition commences: 

649. At this period the child is ready to be weaned, its: 
teeth being intended to: manducate solid food and not to 
injure the mother’s breast. 

650. About the end of the first year, it learns to rest 
upor its feet and stand erect,—the highest characteristic 
of the human body.+ 

651. The child now weaned from: its mother’s praoay 
and capable of using its feet, improves and acquires more 


voluntary power daily: another grand privilege of the 
human race is bestowed upon it,—the use of speech,—the 


mind: beginning to pronounce, by means of the tongue, 
the ideas with which it is: familiar. 


652. The twenty milk teeth by degrees fall out about . 
the seventh year, and a second dentition produces, in the 


course of years, thirty-two permanent teeth. 


653. During infancy, memory is more vigorous thart 


. eeu Tiedemann Uber die Entwickelung der seelenfahigheiten 


+ Ger. Vrolik mis cay ie de Pec ad statum gyese 
sumgue erectum per corporis fatricam dispositic. Ludg. Bat: 1795, 
8yo. 
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the other faculties of the mind, and much more powerful 
than at any other period in tenaciously receiving the 
impressions of objects: after the fifteenth year, the fire of 
imagination burns most strongly. ! 
654. This more lively state of the imagination occurs 

very opportunely at puberty, when the body, undergoing 
various remarkable changes, is being gradually prepared 
for the exercise of the sexual functions. | 

655. Immediately after the period when the breasts of 
the adolescent girl have begun to swell, the chin of the 
boy is covered with down, and the phenomena of puberty 
manifest themselves in either sex. The girl begins to’ men- 
struate, (554),—-an important change in the female eco- 
nomy, accompanied, among’ other circumstances, nearly 
always by an increased brightness of the eyes and redness 
of the lips, and by more evident sensible qualities of the 
perspiration. The boy begins to secrete genuine semen 
(527), and, at the same time, the beard* grows more abun- 
dantly, and the vozce becomes remarkably grave. | 

By the spontaneous internal voice of nature, as it were, 
the sexual instinct (71) is now for the first time excited, 
and man, being in the flower of his age, is capable of 
sexual connection. 

656. The period of puberty cannot be exactly defined : 
it. varies with climate and temperament,+ but is generally 


# The fabulous report, even ar ens day prevalent, respecting the 
want of beard among some American nations, I refuted by a host of 
witnesses in the Gofting. Magaz. ann. ii. P. vi. p. 418 et seq. For I 
have adduced instances from the whole of America,, both of nations 
who allow their beard to grow, at least, in part; and of others, who, 
upon indubitable authority, pluck out their beard by peculiar instru- 
ments, &c. 

+ I have inserted in the Bibl. Medic. vol. i. p- 358 et seq. an account 
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more early in the female; so that in our climate, girls 
arrive at puberty about the fifteenth year, and young men, 
on the contrary, about the twentieth. (B) ; 

657. Soon after this, growth terminates; at various 
periods in different climates, to say nothing of particular 
individuals and families.* (C) 

658. The epiphyses of the bones hitherto distinct from 
their diaphyses, now become intimately united, and, as it 
were, confounded with them. 

649. At manhood,—the longer and more excellent pe- 
riod of human existence, life is, with respect to the cor- 
poreal functions, at the highest pitch (82), or, in other 
words, these functions are performed with the greatest 
vigour and constancy; in regard to the mental functions, 
the grand prerogative of mature judgment is now afforded. 

660. The approach of old age} is announced in women 
by the cessation of the catamenia (556), and not unfre- 


communicated to me by G. E. ab Haller, of procreation in a Swiss girl 
only nine years of age. 

* For man has no peculiar privilege of not experiencing the effects 
of climate in common with other organized bodies, which are coms 
monly known to arrive at their growth much later, czteris paribus, in 
cold than in warm climates. 

As to the giants of Patagonia and the dwarfs of Madagascar, men- 
tioned by Commerson, I have reduced the exaggerated accounts of the 
former to a true statement, and have shewn that the latter are diseased 
Cretins, in my Treatise De gen. hum. var. nativ. p. 253, 260. ed. 3. 

+ J. Bern. Fischer's Tract. de senio ejusgue morlis. Ed. 2. Erf. 
1760, 8vo. 

Benj. Rush’s Medical Inquiries & Olservations. Vol. ii. Philadel. 
1793, &vo. p. 295, sq. | 

Bure. W. Seiler’s Anatomia c,h. senilis specimen. Erlang. 1799, 
8vo. Const. Anast. Philites. 1. c. 
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~ quently by an appearance of beard upon the chin ;* in 
men, by less alacrity to copulate: in both, by a senile 
dryness and a gradually manifested decrease of vital 
energy. | | 
661. Lastly, the frigid condition of old age is accom- 
panied by an increasing dulness of both the external and 
internal senses, a necessity for longer sleep, and a torpor 
of all the functions of the animal economy. The hairs 
grow white and partly fall off. The teeth gradually drop 
out. The neck is no longer able to give due support to 
the head, nor the legs to the body. Even the bones 
themselves—the props of the machine —in a manner waste 
away, &c.t 

662. Thus we are conducted to the ultimate line of phy- 
siology,—to death without disease,§ to the senile svIavacia, 
which it is the first and last object of medicine to pro- 
cure, and the cause of which must be self-evident from 
our preceding account of the animal economy. 
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* Vide J. Burlin. De feminis ex suppressione mensium larbatis. 
Altorf. 1664, 4to. This remarkable phenomenon, which deserves 
further investigation, is analogous to a change frequently remarked 
in female birds, which, after ceasing to fay eggs, lose the feathers 
peculiar to their sex and acquire those characteristic of the male. 
Examples of this occur in the columba cenas, phasianus colchicus, 
pavo cristatus, otis tarda, pipra rupicola, anas boschas, &c. 

+ Joach. H. Gernet. De siccttatis senilis effectibus. Lips. 1753, 4to. 

{ I do not here repeat what I have said at large in my osteological 
work, p. 35, sq. upon the remarkable wasting of the bones of old men. 

§ G. Gottl. Richter. De morte sine morlo. Gotting. 1736, 4to. 

|| J. Oosterdyk Schacht. Tr. gua senile fatum inevitalils necesst- 
tate ex hum. corp. mechanismo sequt demonstratur. Ultraj. 1720, 4to. 

Matt. Van Geuns De morte corporea et causis moriendi. L. B, 1701, 
4to, reprinted in Sandifort’s Thesaurus, vol. iil. 
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663. The phenomena of a moribund person* are cold- 
ness of the extremities, loss of brilliancy in the eyes, small- 
ness and slowness of the pulse, which more and more fre- 
quently intermits, infrequency of respiration, which at 
length terminates for ever by a deep exprration. ? 

In the dissection of other moribund mammalia. the 
struggle of the heart may be perceived; and the right 
akeele and ventricle are found to live rather longer than 
the left, (117). 

664. Death is manifested by the coldness and rigidity 
of the body, the flaccidity of the cornea, the open state of 
the anus, the lividness of the back, the depression and 
flatness of the loins (59, Nofe), and above all, by an 
odour truly cadaverous.¢ If these co/lective marks are 
present, there can be. scarcely room for the complaint of 
Pliny, that one ought not to believe even a dead man. 

665. It is scarcely possible to define the natural period 
of life, or, as it may be termed, the more frequent and 
regular limit of advanced old age.§ But by an accurate 


C.G, Ontyd. De morte ef varia moriendt ratione, Lugd. Bat. 

1791, 8vo. 

Curt. Sprengel’s Invézt. medic. 'T. 1. Aanst. 1809, p. 289, sq. 

* See the successive progress of the phenomena of death observed in 
himself, a man of middle age, dying of dysentery, in Moritz magaz. 

sur Erfahrungs Seelen-Kunde. vol. 1. P. 1. p. 63,sq. 

+ Durondeau in the Nouneaue Mém. de. T Ac. de Bates vol. 1. 
1788, p. 1. 

$C. Himly's Commentatio. (which gained the royal prize) montes 
historiam -cuusas. et. signa sistens. Gotting. 1794, 4to. 

Sol. Anschel’s Thanatologia s.in. mortis naturam, cousas, genera, 
spectes, et. diognosin disquisifiones, ib. 1795, 8vo. 

§ Among, other well known treatises on this subject, consult J. Ges- 
ner De termina vitan Tigur. 1748, reprinted in the Excerptum Italice: 
et Helvetio litterat. 1759; Tiiv. 


OF FHE GROWTH AND DECREASE OF MAN, 371 


examination of numerous bills of mortality, | have ascer- 
tained a remarkable fact,—that a very large proportion of 
Europeans reach their eighty-fourth year, while, on the 
contrary, few exceed it (1D). 

666. On the whole, notwithstanding the weakness of 
children, the intemperance of adults, the violence of dis- 
eases, the fatality of accidents, and many other cireum- 
stances, prevent more than perhaps seventy-eight persons 
out of a thousand from dying of old age, without disease, 
nevertheless, if human longevity*® be compared, ceteris 
paribus, with the duration of the life of any other known 
animal among the mammalia, we shall find that of all the 
sophistical whinings about the misery of human life, no 
one is more unfounded than that which is commonly:made 
respecting the shortness of its duration (E).. : 


NOTES, 


(A) Fora minute account of ossification I refer to Mr. 
Howship’s papers in the sixth and seventh volumes of the 
Medico-Chirurgical Transactions, and more particularly. to 
areview of the first paper in the first number of the Annals 
of Medicine and Surgery. 

(B) Instances continually oceur in both sexes of early 


.& 


puberty, sometimes joined with very rapid growth. The 
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_* Bacon de Verulamio. Historia vitor ef mortis. Opera. vol. i. p. 
121, sq. London, 1740, fol. 
Chr. W. Hufeland’s) Mahroliotk. T. 1. p. 90. and elsewhere. 
Edit. 3. 1805. 
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mind however does not usually keep pace with the body, 
(or rather the brain with the rest of the body) and such 
individuals have commonly short lives. Some males are 
reported to have been adult before the completion of 
their first year. One of the earliest examples of female 
puberty is given in the Medico-Chirurgical Transac- 
tions :* the girl began to menstruate when not three 
years of age, and soon after acquired large breasts, broad: 
hips, &c. Schurig relates that a little couple, each nine 
years of age, married and begot a son. 

The activity of the grand organs of generation, —of the 
testes in the male and the ovaria in the female, pro- 


duces the great changes in the rest of the generative 


organs and in the system at large at the period of puberty, 
for if they are previously removed, these changes do 
not occur, and they appear in general proportional 
to the evolution and activity of those organs.{ This is 
well known in regard to animals and man. We perhaps 
have no well authenticated instance of the castration of 
2 woman,§ but when the ovaria have been found defici- 
ent, the signs of puberty have not appeared||, while 


ee 
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* Vol. iv. + Spermatol. p. 180. 

t I say generally, because, for instance, the greatest evolution of the 
testes is often accompanied either with little beard, or a small larynx, 
or some analogous circumstance, while the other marks of manhoodare 
strikingly manifested ; and vicé versa. A boy only six years of age with- 
out any premature evolution of the organs of generation, is recorded to 
have had a beard. Philos. Trans. vol. 19. 

§ A castrator of sows and other animals in Germany is said to have 
been so enraged with his daughter for giving loose reins to her passions | 
as to have resolved to extinguish them, and to have completely suc- 
ceeded by removing her ovaria. ‘* Ita bilis mota est, ut aperto latere 


castraret pullam, quam ab eo tempore nulla tetigit veneris cupido.” — 


Boerhaave’s Prelect. Acad. T. vi. p. 127. 
| Philos, Trans. vol. 95. 
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“the absence of the uterus has not been attended by any 
deficiency in the general changes.* I must think with 
Moreau +. that many phenomena haye been ascribed to 
sympathy with the uterus which are really referrible to 
the ovaria. 

Mr. Hunter made an experiment respecting the removal 
of one ovarium only. He took two young sows in all 
respects similar to each other, and after removing an 
ovarium from one he admitted a boar of the same farrow 
to each and allowed them to breed. The perfect sow bred 
till she was about eight years old,—a period of almost six 
years, in which time she had thirteen farrows, and in all 
one hundred and sixty-two pigs ; the other bred till she 
was six years old,—-during a space of more than four 
years, and in that time she had eight farrows and in all 
seventy-six pigs. Thus it would appear that each ovarium 
is destined to produce a certain number only of foetuses, 
and that the removal of one, althongh it does not influ- 
ence the number of foetuses produced by the other, causes 
them to be produced in a shorter time.} | 

(C) Not only do instances of early puberty and full 
growth frequently oceur, but likewise of deficient and 
exuberant growth. Dwarfs are generally born of the 
same size as other children, but after a few years they 
suddenly cease to grow. They are said to be commonly 
ill-shaped, to have large heads, and to be stupid or mali- 
cious,§ and old age comes upon them very early. ‘The 
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* Memoires de la Societé Médicale d Emulation. Paris. Tom. 2. 
+ Histoire naturelle de la femme. ‘TV. 3. 
+. An experiment to determine the effect of extirpating one ovarium 
upon the number of young produced. Ols.. p. 157- 

§ “It will not be easy to produce me an instance of any one giant or of 
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three foreign dwarfs lately exhibited in London, two men 
and ove woman, had certainly large heads and fiat noses, 
but in other respects were well made. The tallest of the 
three seemed a sulky creature, but the woman was very 
ingenious and obliging, and Simon Paap, the least of the 
three, appeared very amiable. He was twenty-eight 
inches high and twenty-six years old. They were not re- 
lated to each other, and the relations of all were of the 
common size. Their countenances were those of persons 
more advanced. ‘The smallest dwarf on record was only 
sixteen inches high, when thirty-seven years of age.* 

The tallest person authentically recorded has never ex_ 
ceeded nine feet, according to Haller. 

The young man from Huntingdonshire also lately exhi- 
bited in London was of remarkable height. Although 
only seventeen years of age, he was nearly eight feet. 
He had a sister of extraordinary height, and many of his 
family were very tall. He was, as is usual, born of the 
ordinary size, but soon began to grow rapidly. He ap- 
peared amiable, and as acute as most youths of his age 


and rank. Giants and dwarfs providentially seldom reach. 


their fortieth year and have not very active organs of 
generation.+ 


an panne nero nn eR a ti ree 
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any one dwarf perfectly sound in heart and mind, 1. e. in the same de- 
gree with a thousand other individuals who are regularly constituted. 
Great mental weakness is the usual portion of giants, gross stupidity 
that of dwarfs.’ Lavater’s Physiognomy. — 

* Haller. Elementa Physiologie. T. 12. lib. 30. 

+ A's the period of growth isso short in dwarfs, and the period of 
childhood so short in those who reach puberty early, it is to be expected 
that their old age will ‘be premature—that their stationary period and 
decline will be likewise short, Giants donot like dwarfs, I believe, 
die from ‘premature old age, but from-exhaustion. 
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(D) Our countryman Parr married when ‘a hundred 
and twenty years of age, retained his vigour till a hundred 
and ‘forty, and died at a hundred and fifty-two from ple- 
thora induced by a change in his diet. Harvey who dis- 

ected him, found no decay of any organ,* and had not 

Parr become an inmate of the Earl of Arundeél’s family in 
London, he probably would have lived many years longer, 
Our other countryinan Jenkins, who lived a hundred 
and sixty-nine years, is perhaps the greatest authentic 
instance of longevity. 

It is unnecessary to observe that the height and the 
age of men at present are the same as they have been for 
thousands of years. It is a common custom to magnify 
the past. Homer who flourished almost three thousand 
years ago, makes his heroes hurl stones in battle which 

od duo of dvdee Beceiey 
* Ofoi voy Boorei sie. | 

Yet the giant who was the terror of the Israelites, was 
not probably more than nine feet in height, and David, 
whe slew him, and was nearly cotemporary with Homer's 
heroes, says, “The days of our years are threescore and 
ten; and if by reason of strength they be fourscore 
years, yet is their strength labour and sorrow; for it is 
soon-cut off and we fly away.” ia 

(E) The functions of the haman machine having now 
been fully described, it may be of advantage to consider 
it in its relation to other animated systems, and to review 
the chief varieties in which it appears. 
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Hopkins Hopkins, weighing never more than 18lbs. and latterly 
but 12, died of pure old age at seventeen, and one of his sisters, but 
tw adie years of age and weighing only 18lbs. at the time of her death 
had all the marks of old age. Gentleman's Magaine, vol. 24, p. 191. 

* Philos. Trans. vol. 3. 1699. * Thad, lib. 5. $ Psalm 90. 
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Numerous authors have remarked that a gradation 
exists among all the objects of the universe, from the Al- 
mighty Creator, through arch-angels and angels, men, 
animals, vegetables and inanimate matter,down to nothing. 

‘¢ Vast chain of being which from God began, 
Natures ethereal, human, angel, man, 
Beast, bird, fish, insect, what no eye can see, 


No glass can reach, from infinite to thee, 
From thee to nothing."* 


Yet this gradation deserves not the epithet regular or in- 
sensible. “The highest being not infinite must be, as has 
been often observed, at an infinite distance below infinity.” 
“And in this distance between finite and infinite there will 
be room for ever for an infinite series of indefinable exist- 
ence. Between the lowest positive existence and nothing, 
wherever we suppose existence to cease, is another chasm 
infinitely deep; where there is room again for endless 
orders of subordinate beings, continued for ever and 
ever, and yet infinitely superior to non-existence.” ‘ Nor 
is this all.. In the scale, wherever it begins or ends, are 
infinite vacuities. At whatever distance we suppose the 
next order of beings to be above man, there is room for 
an intermediate order of beings between them, and if for 
one order then for infinite orders; since every thing that 
admits of more or less, and consequently all the parts of 
that which admits them, may be infinitely divided. So 
that as far as we can judge, there may be room in the 
vacuity between any two steps of the scale, or between 
any two points of the cone, for infinite exertion of infinite 
power.’ 

Smee CP REE NES, SN MT eee 

* Pope’s Essay on Man, Epistle 1. 


+ Dr. Johnson’s Review of a Free Enquiry into the nature and 
origin of evil. 
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‘In fact, at how vast a distance do we see the innate 
mental properties of man standing above those of the 
most sagacious animal: how immensely does the volition 
of the lowest animal raise it above the whole vegetable 
kingdom; and how deep the chasm between the vital 
organization of the meanest vegetable and a mass of in- 
animate matter. Gradation must be admitted, but it is 
far from regular or insensible. Neither does it regard 
the perfection nor so much the degree, but the excellence 
and combination, of properties,—-man placed at the sum- 
mit of the terrestrial gradation by the excellence of his 
mind and the combination of the common properties of 
matter, of those of vegetables and of those of animals, 
with those peculiar to himself, is surpassed by the dog in 
acuteness of smell and by the oak in magnitude, nor is 
he more perfect than the gnat or the thistle in its kind. 

Bodies consist of particles endowed with certain pro- 
perties without which their existence cannot be conceived, 
yiz. extension and impenetrability ; with others which pro- 
ceed indeed from their existence, but are capable of being 
subdued by opposing energies, viz. mobility, inertness ; 
and with others neither necessary to their existence nor 
flowing from it, but merely superadded, for example, 
various attractions and repulsions, various powers of 
affecting animated systems. 

Inanimate bodies have no properties which are not 
either analogous to these or dependent upon them ; are 
for the most part homogeneous in their composition, and 
disposed to be flat and angular, increase by external ac- 
cretion, and contain within themselves no causes of 
decay. 

_ Vegetables, in addition to the properties of inanimate 
matter, possess those of Lire, viz. sensibility (without 
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perception) and contractility ;* their structure is be 
fully organized and their surfaces disposed to be round 
they grow by internal deposition and are destined in 
nature for a period of increase and deeay. 
Animals, in addition to the properties of vegetables, 
joy Minn, ‘the indispensable attributes of which are 
powers of consciousness, perception, and volition 4 
two tormer without the latter, were, like vegetable 
organic sensibility without contractility, useless, and the 
latter could not exist without the two former any more 
than vegetable or organie contrmetion could eccar wit q 
sensibility ; nor can the existence of mind be conce 
without the freulties of consciousness, perception, aad — 
volition, any more than the sexistence of matter without 
extension and impenetrability, The possession of ming 
by animals necessarily implies the presence of a brain fer _ 
its performance, and of a nerve or nerves for the purpose of 
conveying impressions to this brain and volitions trem i 
toone or more Voluntary museles, A system which js net 
thus gifted certainly deserves not the name of amin 
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* By the former, stimvuli act upon them, and by the latter, they UpoR- 
stimuli :—by the sensibility and contractility of the vessels, su 
are taken up by the roots, circulated through the system and cen 
into the various parts of the vegetable. “Yet this does not imply 
tion or will; the sensibility and contractility of the absarbents and s 
eretories of Our own system carry on absorption and secretion 
our consciousness or volition. | 

+ I cannot conceive an animal without perception and volition ; ne 
ean I conceive these in an animal without a brain, any more thaa the 
secretion of bile without a liver or something analagous._ I contend 
for the name, but the thing. Comparative anatomists indeed ‘affit 
that many internal worms and all the class of roophytes have ho ne 


system. But comparative anatomy is vet imperfect, the ex 
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Notwithstanding the vast interval which of necessity 
exists between the animal and vegetable kingdoms, the 
lowest animals approach as nearly as possible in organi- 
zation and consequently in function to vegetable simpli- 
city. They possess merely consciousness, perception and 
volition, with the instinct for taking food, and multiply by 
shoots, fixed like vegetables to the spot which they in- 
habit. The five senses, instincts, memory, judgment* 
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of minute parts is extremely difficult, and new organs are daily dis- 
covered. Blumenbach, after remarking that except those animals whieh 
inhabit corals, and the proper zoophytes, most genera of ihe other 
orders of the. class of vermes are found to possess a distinct nervous 
system, adds: ‘ Although former anatomists have expressly declared 
in several instances that nosuch parts existed.” (Comparative Anatomy, 
exvi. F.) Again some beings are denominated animals without any 
very satisfactory reason. Where the nervous system of an animal can- 
not be readily detected, its presence may be inferred from motions evie 
dently voluntary, such as the retraction of worms into the earth upon 
the approach of footsteps, proving the existence of an organ of hearing, 
a brain and nerves: motion in a part directly stimulated, as the con, 
traction of an hydatid upon being punctured, is no proof of an animal 
nature, for this is common tg vegetables, for instance, the leaves of the 
Dionwa Muscipula, which contract forcibly on a slight irritation. It 
may likewise be inferred from the presence of a stomach, because 
where there is a stomach, the food is taken in not by absorbing vessels 
constantly plunged in it, but by a more or less complicated and gene- 
rally solitary opening regulated by volition. John Hunter contend- 
ed that the stomach was the grand characteristic of the animal 
kingdom. 

* [ sce daily instances of reason in animals; to the sceptical I offer 
the following-anecdote in the words of Darwin. ‘A wasp on a gravel 
walk had caught a fly nearly as large as itself. Kneeling on the ground 
I observed him separate the tail and the head from the body part to 
which the wings were attached. He then took the body part in his 
paws: and rose about two feet from the ground with it; but a gentle 
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and locomotive power, with the necessary organs, are 


variously superadded, and endless varieties of organization 


constructed, so that air and water, the substance and 
the surface of the earth, are all replenished with animals 
calculated for their respective habitations.* 


breeze wafting the wings of the fly turned him round in the air and he 
settled again with his prey upon the gravel. I then distinctly observed 
him cut off with his mouth first one of the wings and then the other, 
after which he flew away with it unmolested with the wind.” Dar- 
WIN's Zoonomia.—Instinct. Consult the works of the two Hubers 
Sur les aleiles and Sur les fourmis. 

* An error has been committed not only in supposing the gradation 
regular, but in supposing every species of animal to constitute a distinct 
step in the gradation. ‘* The whole chasm in nature,” says Addison, 
(Spectator, No. 519,) ‘‘from a plant toa man, is filled up with divers 
kinds of creatures, rising one above another, by such a gentle and easy 
ascent, that the little transitions and deviations from one species to 
another are almost insensible.” ‘* All quite down from us,” remarks 
Locke, (Essay on the Human Understanding, B. 3. c. 6.) <* the descent 
is by easy steps, and a continued series of things, that in each remove 
differ very little one from the other. ‘There are fishes that have wings, 
and are not strangers to the airy region; and there are some birds, that 
are inhabitants of the water; whose blood 1s cold as fishes, and their 
flesh so like in taste that the scrupulous are allowed them on fish days. 
There are animals so near of kin both to birds and beasts, that they are 
in the middle between both: amphibious animals link the terrestrial 
and aquatic together, seals live at land and at sea, and porpoises have 


the warm blood and entrails of a hog; not to mention what is confi- 


oO? 
dently reported of mermaids or sea-men.”’ Now the various kinds of 


animals do certainly run into each other; no two are so different but 


that daily discoveries are made of a third intermediate. But connection — 


is not gradation. Many kinds, for instance, birds and beasts, and the 
intermediate ones by which theyare united, are all on a level in point of 
excellence, so that a single step in the gradation may comprehend a 
great number of kinds ;—the whole vegetable kingdom forms but cne 
step. 
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Man, besides the common properties of animals, has 
others which raise him to an immense superiority. His mind 
is endowed with powers of the highest order which they 
aye not, and his body being, like the bodies of all’animals, 
constituted in harmony with the mind that the powers of 
the latter may have effect, differs necessarily in many 
points of construction from the body of every animal, 
Well might the greatest of all uninspired poets exclaim, 
“What apiece of work is man! How noble in reason ! - 
how infinite in faculties! in form and moving how ex- 
press and admirable! in action how like an angel ! in ap- 
prehension how like a god! the beauty of the world! the 
paragon of animals !’”* 

The true ourang-outang (simia satyrus) approaches 
the nearest of all animals to the human subject. Curious, 
imitative, covetous, social, placing sentinels and disposing 
themselves in a train for the propagation of alarm, some- 
times sceming to laugb,? walking occasionally erect, de- 
fending themselves with sticks and stones, copulating 
face to face,{ carrying their young either in their arms or 
on their backs, possessing teeth of the same number and 
figure as our own, and very lascivious in regard to our 
species, the ourang-outangs at first sight afford, if any 
of the genus can afford, a little probability to the opinion 
of a close connection between monkeys and the human 
race. Uncivilized men, too, make a slight approach in 
many corporeal particulars,as we shall hereafter find, to the 


Cee ee ee aaa aaa a cea 


* Shakspeare, Hamlet. Act, 2. Sc. 2. 

+ Le Cat (Traité de [ Existence du fluide des nerfs. p. 35,) asserts 
that he had seen the jocko (Simia Troglotydes) both laugh and cry. 

{ Fouche d’Obsonville. Ols. philes. sur les meurs d'anim etrangers. 


p. 167, 
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structure of other animals, and since also the circumstances 
of their existence call ito action few of the peculiar 
mental powers of our nature, they have been adduced in 
corroboration of this opinion. But an attentive examina- 
tion displays differences of the greatest magnitude between 
the human and the brutecreation. These we shall review 
under two divisions, the first embracing the mental, and 
the second the corporeal characteristics of mankind. 

In judging of the mental faculties of mankind, not 
merely those should be considered which an unfortunately 
situated individual may display, but those which all the 
race would display under favourable circumstances. A 
seed and a pebble may not on a shelf appear very dissi- 
milar, but if both are placed in the earth, the innate 
characteristic energies of the seed soon become conspi- 
cuous. A savage may in the same manner seem little su- 
perior to an ourang-outang, but if instruction is afforded 
to both, the former will gradually develope the powers of 
our nature in all their noble superiority, while the latter 


will still remain an ourang-outang. The excellence of | 


man’s mind demonstrates itself by his voice and hands. 
Witness the infinite variety and the depth of thought ex- 
pressed by means of words: witness his great reasoning 
powers, his ingenuity, his taste, his conscientious, religious, 
and benevolent feelings, in his manufactories, his galleries 
of the fine arts, his halls of justice, his temples, and his 
charitable establishments. Besides the qualities common 
to all animals, each of which he, like every animal, pos- 
sesses in a degree peculiar to himself, and some indeed in 
a degree very far surpassing that in which any animal 
possesses them, for instance, benevolence, mechanical 
contrivance, the sense for music, and the general power of 
observation and inference, he appears exclusively gifted 
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with feelings of religion and. justice, with taste, with wit, 
and with the faculty of comparing things and diving into 
their causes.® 

The corporeal characteristics. of mankind are not less 
striking and noble.| Among the beings beheld by Satan 
in Paradise, 


‘© Two of far nobler shape, erect and tall, 
Godlike erect, with native honour clad 
In naked majesty seemed lords of all.’} 


The erect posture is natural and peculiar to man.§ All 
nations walk erect, and among those individuals who 
have been discovered in a wild and solitary state, there is 
no well authenticated instance of one whose progression 
was on allfours. If we attempt this mode of progression, 
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* Consult Spurzheim’s System of Physiognomy, passim. 

t Consult Blumenbach’s Treatise De Generis Humant. Vartetate 
Native. Sect. 1. De hominis a ceeteris animalibus differentia. 

+ Milton’s Paradise Lost. Book iv. 288. 

§ There is no necessity to attempt the refutation of the ridiculous 
opinion that man is destined-te walk on all fours. But T do so for the 
purpose of displaying many. peculiarities of our structure. 

It is almost incredible that any. thinking man could have enter: 
tained it fora moment. Yet such is,the fact, and it was in vain even 
that Hudibras, after proving to his mistress by his beard that he was 
no gelding, urged his erect posture in proof that he was not a horse. 

«© Next it appears I am no horse, 
That { can argue and discourse, 
Have but two. legs, and ne'er a tail— 
Quoth she, That nothing will avail ; 
For some. philosophers of late here: 
Write, men have four legs by nature, 
And that "tis custom makes them go, 
Erroneously but upon two.” | 
Hudibras. Parti. Canto 1. 
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we move either on the knees or the points of the toes, 
throwing the legs obliquely back to a considerable dis- 
tance; we find ourselves insecure and uneasy; our eyes 
instead of looking forwards are directed to the ground ; 
and the openings of the nostrils are no longer at the lower 
part of the nose, in a situation to receive ascending odo- 
rous particles, but lie behind it. Our inferior extremities 
being of much greater length in proportion to the superior, 
and the trunk than the posterior, of animals with four ex- 
tremities, even in children in whom the proportion is less, 
are evidently not intended to coincide with them in moye- 
ment; they are much stronger than the arms, obviously 
for the purpose of great support: the presence of calves, 
which are found in man alone, shews that the legs are to 
support and move the whole machine ; the thigh bones are 
in the same line with the trunk, in quadrupeds they form an 
acute angle; the bones of the tarsus become hard and 
perfect sooner than those of the carpus, because strength 
of leg is required for standing and walking sooner than 
strength of arm and hand for labour; the great toe is of 
the highest importance to the erect posture, and is be- 
stowed exclusively on mankind. The superior extremi- 
ties do not lie under the trunk as they would if destined 
for its support, but on its sides, capable of motion towards 
objects in every direction; the fore arm extends itself 
outwards, not forwards, as in quadrupeds, where it is an 
organ of progression ; the hand is fixed not at right angles 
with the arm, as an instrument ef support, but in the 
same line, and cannot be extended to a right angle with- 
out painfully stretching the flexor tendons; the superior 
extremity is calculated in the erect posture for seizing and 
handling objects, by the freedom of its motions, by the 
great length of the fingers above that of the toes, and by 
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the existence of the thumb, which, standing at a distance 
from the fingers and bending towards them, acts as an 
opponent, while the great toe is, like the rest, too short for 
apprehension, stands in the same line with them, and 
moves in the same direction. Quadrupeds have a strong 
ligament at the back of the neck to sustain the head; in 
us there is no such thing, and our extensor muscles at the 
back of the neck are comparatively very weak.* They 
have the thorax deep and narrow, that the anterior ex- 
tremities may lie near together and give more support; 
the sternum too is longer, and the ribs extend consi- 
derably towards the pelvis to maintain the incumbent 
viscera ; our thorax is broad from side to side, that the 
arms being thrown to a distance may have greater extent 
of motion, and narrow from the sternum to the spine; and 
the abdominal viscera pressing towards the pelvis rather 
than towards the surface of the abdomen in the erect atti- 
tude, do not here require an osseous support. The pelvis is 
beautifully adapted in us for supporting the bowels in the 
erect posture; it is extremely expanded, and the sacrum 
and os coccygis bend forwards below: in animals it does 
not merit the name of pelvis; for, not having to support 
tbe abdominal contents, it is narrow, and the sacrum in- 
clines but little to the pubis. The nates, besides extend- 
ing the pelvis upon the thigh bones in the erect state of 
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® Ae the head is connected with the trunk farther back in animals 
than in us, the small length of lever between the occipital foranien and 
the back of the head, and the length of the head below the foramen, 
require all this power; but in us much more upholding power than — 
we have at the back of the neck would be required for all-four pro- 
gtessiun, a6 the spine would be connected with the head horizontally. 
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standing or walking, allow us to rest while awake in the 
sitting posture, in which the head and trunk being still 
erect, our organs of sense have their proper direction 
equally as in walking or standing: were we compelled to 
lie down like brutes, while resting during the waking 
state, the different organs of the face must change their 
present situation to retain their present utility, no less 
than if we were compelled to adopt the horizontal pro- 
gression ; and, conversely, were their situation so changed, 
the provision for the sitting posture would be compa- 
ratively. useless. 

While some, perversely desirous of degrading their 
race, have attempted to remove a grand source of 
distinction by asserting that we are constructed for 
all fours, others with equal perverseness and ignorance 
have asserted that monkeys are destined for the up- 
right posture.. Monkeys, it is true, maintain the erect 
posture less awkwardly than other animals with four 
extremities, but they cannot maintain it long, and while 
in it, they bend their knees and body ; they are insecure 
and tottering and glad to rest upon a stick; their feet, 
too, instead of being spread for support, are coiled up as 
if to grasp something. In fact their structure proves them 
to be neither biped norquadruped, but four-handed animals. 
They live naturally in trees and are furnished with four 
hands for grasping the branches and gathering their food. 
Of their four hands the posterior are even the more per- 


fect and are in no instance destitute of a thumb, al- 


though, like the thumbs of all the quadrumana, so insigni- 
ficant as to have been termed by Eustachius, “ omnino 
ridiculus;’’ whereas the fore hands of one variety -(simia 
pamscus) have not this organ. | 

It was anciently supposed that man, because gifted with 
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the highest mental endowments, possessed the largest of 
all brains.* But as elephants and whales surpass him in 
‘this respect, and the sagacious monkev and dog have 
smaller brains than the comparatively stupid ass, ox and 
hog, the opinion was relinquished by the moderns, and 
man was said only to have the largest brain 1m proportion 
to the size of his body. But as more extensive observa- 
‘tion proved canary and other birds and some varieties of 
the monkey tribe to have larger brains than man in pro- 
portion to the body, and several mammalia to equal him 
im this particular, and as rats and mice too surpass the 
dog, the horse and the elephant in the comparative bulk of 
their brains; this opinion gave way, in its turn, to that of 
Soemmerring,—that man possesses the largest brainin com- 
parison with the nerves arising from it. ‘This bas not yet 
been contradicted, although the comparative size of the 
brain to the nerves originating from it (granting that they 
originate from it) is not an accurate measure of the facul- 
ties, because the seal has in proportion to its nerves a 
larger brain than the house dog, and the porpoise than 
the ourang-outang. 

As the human brain is of such great comparative mag 
nitude, the eranium is necessarily very large and bears a 
greater proportion to the face than in any animal. ban 
European a vertical section of the craniam is almost four 
times larger than that of the face (not including the lower 

jaw); in the monkey it is little more than double; in most 
ferz, nearly equal; in the glhires, solipedes, pecora and 
belluz, less. The faculties, however, do not depend upon 
this proportion, because men of great gemius, as Leo, 
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* Consult Spurzheim, i. c. on the correspondence between the mind 
and the proportion of the brain in several particulars. 
202 
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Montaigne, Leibnitz, Haller, and Mirabeau had. very large 
faces, and the sloth and seal have faces larger than the stag, 
horse and ox, im proportion to the brain, and the propor- 
tion is acknowledged by Cuvier to be not at all applica- 
ble to birds. Weare assisted in discovering the propor- 
tion between the cranium and face by the facial angle of 
Camper. He draws two straight lines, the one, horizon- 
tal, passing through the external meatus auditorius and the 
bottom of the nostrils, the other, more perpendicular, run- 


ning from the convexity of the forehead to the most promi- ° 


nent part of the upperjaw. The angle which the latter,— 
the proper facial line, makes with the former, is least in 
the human subject, from the comparative smallness of the 
brain and the great developement of the mouth and 
nose in animals. In the human adult this angle is 85°; in 
the ourang-outang 67°; in some quadrupeds 20°; and in 
the lower classes of vertebral animals it entirely disap- 
pears. 

Neither is it to be regarded as an exact measure of the 
understanding, for persons of great intellect may have a 
prominent mouth ; it shows merely the projection of the 
forehead, while the cranium and brain may vary greatly 
in size in other parts; three-fourths of quadrupeds, whose 
crania differ extremely in other respects, have the same 
facial angle; great amplitude of the frontal sinuses, as in 
the owl and hog, without any increase of brain, may di- 
minish it, and for this reason Cuvier draws the facial line 
from the internal table of the frontal bone. 

In proportion as the face is elongated, the occipital 
foramen lies more posteriorly ; in man consequently it is 
most forward. While in man it is nearly in the centre 
of the base of the cranium, and horizontal, and has even 
sometimes its anterior margin elevated; in most quadru- 
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peds it is situated at the extremity of the cranium ob- 
liquely, with its posterior parts turned upwards, and is in 
some completely vertical. On this difference of situation, 
Daubenton founded his occipital angle.* He drew one 
line from the posterior edge of the foramen to the lower 
edge of the orbit, and another in the direction of the fora- 
men, passing between the condyles and intersecting the 
former. According to the angle formed, he established 
the similarity and diversity of crania. The information de- 
rived from it in this respect is very imperfect, because it 
shows the differences of the occiput merely. Blumen- 
bach remarks that its variations are included between 80° 
and 90° in most quadrupeds, which differ very essentially 
in other points. 

The want of the os intermaxillare has been thought 
peculiar to mankind. Quadrupeds, and even the ape 
tribe, have two bones between the superior maxillary, 
containing the dentes incisores when these are present, 
and termed ossa intermaxillaria, incisoria, or labialia. 
[ts universal existence in them, however, is not satisfac- 
torily established. Man alone has a prominent chin: his 
lower jaw is the shortest, compared with the cranium; and 
its condyles differ in form, direction, and articulation 
from those of any animal: in no animal are the teeth 
arranged in such a close-and uniforin series; the lower 
incisores, like the jaw in which they are fixed, are per- 
pendicular,-~a distinct characteristic of man, for in ani- 
mals they slope backwards with the jaw bone; the canine 
are not longer than the rest, nor insulated as in monkeys; 
the molares differ from those of the ourang-outang and 
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* Memoires de Ul Academie des Sciences de Puris, 1764. 
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of all the genus simia, by their singularly obtuse projec- 
tions. 

The slight hairiness of the human skin in general, al- 
though certain parts, as the pubis and axilla, are more 
copiously furnished with hair than in animals; the situa- 
tion of the heart lying not upon the sternum, as in qua- 
drupeds, but upon the diaphragm, on account of our 
erect position, the basis turned not as in them to the spine, 
but to the head, and the apex to the left nipple; the om- 
nivorous structure of the alimentary canal; the curve of | 
the vagina corresponding with the curve of the sacrum 
formerly mentioned, causing woman to be not, as brute 
females are, retromingent; perhaps the hymen; the singu- 
lar structure of the human uterus and placenta; the 
length of the umbilical chord and the existence of the 
vesicula umbilicalis till the fourth month; the extreme 
delicacy of the cellular membrane ; the absence of the 
allantois, of the panniculus carnosus, of the rete mirabile 
arteriosum, of the suspensorius oculi ; and the smallness 
of the foramen incisivum, which is not only very large in 
animals, but generally double, are likewise structural pe- 
culiarities of the human race. “ 

Man alone can live in almost every climate ; he is the 
slowest in arriving at maturity, and, in proportion to his 
size, he lives the longest; he alone procreates at every 
season, and, while in celibacy, experiences nocturnal emis- 
sions. None but the human female menstruates. 

Man, thus distinguished from all other terrestrial beings, 
evidently constitutes a separate species,—fact harmonizes 
with the Mosaic account of his distinct creation. For 
“a species comprehends all the individuals which descend 
“ from each other, as from a common parent, and those 
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“ which resemble them as much as they do each other,” 
and no animak bears such a resemblance to man.* 

He is subject, however, to great variety, so great indeed 
that some writers have contended that several races of 
men must have been originally created. We shall now 
examine the principal of these varieties. 


THe most generally approved division 
of mankind is that of Blumenbach./ He makes five 
varieties; the Caucasian, Mongolian, Ethiopian, American, 
and Malay. The following are the characteristics of 
each. 

1. Tue Caucasian. The skin white; the cheeks red, 
—almost a peculiarity of this variety; the hair of a nut 
brown, ranning on the one hand into yellow and on the 
_ other into black, soft, long, and undulating. 

| The head extremely symmetrical, rather globular; the 
forehead moderately expanded; the cheek bones narrow, 

not prominent, directed downwards from the Malar pro-. 
cess of the superior maxillary bone; the alveolar edge 
round; the front teeth of each jaw placed perpendicularly. 

The face oval and pretty straight; its parts moderately 
distinct; the flose narrow and slightly aquiline, or at least 
its dorsum rather prominent; the mouth small; the lips, 
especially the lower, gently turned out ; the chin full and 
round ;—in short, the countenance of that style which we 
consider the most beautiful. 

This comprehends all Europeans except the Lap- 
landers and the rest of the Finnish race, the western 


a 


* Cuvier. Discours Preliminaire aux recherches sur les ossemens 
Fossiles des Quadrupedes. 
+ De generis humani vartetate nativa. Sect. tv. 
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Asiatics as far as the Obi, the Caspian and the Ganges, 
and the people of the North of Africa. 

M. de Virey'subdivides this variety into two parts :* 
the one with very light skin and hair and great muscular 
strength, including most European nations, as the Cimbri 
and Scandinavians, Teutoni, Celts properly so called, 
Goths, Saxons, Icelanders, Britons, Normans, Franes, 
Italians, Greeks and Celtiberians, and even the Galate or 
Asiatic Gauls, who have spread themselves in Asia Minor, 
the Morea, Georgia and Circassia: the other not so light, 
including the Vandals, Illyrians or Sclavonians, Getz, 
Sarmate, Gepide, Thracians, Russians, Turks, Tartars 
of the Crimea, Scythians, Persians, Arabians, Moors, and 
even the Cisgaugetic Hindus. 

2. Tue Moncotiax. The skin of an olive colour; 
the hair black, stiff, straight and sparing. 

The bead almost square; the cheek bones prominent 
outwards; the space between the eyebrows, together with 
the bones of the nose, placed nearly in the sane horizontal 
plane with the malar bones; the superciliary arches 
scarcely perceptible; the osseous nostrils narrow; the 
fossa maxillaris shallow; the alveolar edge arched ob- 
tusely forwards; the chin somewhat projecting. 

The face broad and flattened and its parts consequently 
less distinct ; the space between the eyebrows very broad 
as wellas flat; the cheeks not only projecting outwards, 
but nearly globular; the aperture of the eye-lids narrow, 
linear ; the nose small and flat. 

This comprehends the remaining Asiatics, except the 
Malays of the extremity of the Transgangetic peninsula ; 
the Finnish races of the North of Europe,—Laplanders, 


* Histoire Naturelie du genre humain. Tom. 1. Sect. 1. 
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&e.; and the Esquimaux diffused over the most northern 
parts of America from Bhering’s Strait to the farthest 
habitable spot of Greenland. 

In this M.de Virey makes three subdivisions: the first 
short, weak, barbarous and cowardly, and lean and brown 
even in cold and temperate climates, embracing all the 
circumference of the Arctic pole, Spitzberg, Petzora and 
Greenland, the Esquimaux, Tschutches, Kamtschatkans, 
Koriaks, Ostiaks, Gakats, Jukagres, Samoides, and Lap- 
landers: the second, for the most part horridly ugiy, 
embracing the Eluths and Calmucks, Tunguses, Baskirks, 
true Cossacks, Kirghises, Tschouvachs, Burats, Soonga- 
rees, the Mantchoos people of the north of China, and 
the Tanjutic tribes of Thibet: the third, less ugly, en- 
joying a more southern climate and fixed abodes, em- 
bracing the Chinese, Japanese, Coresians, Tonguinese, 
Cochinchinese, the people of Jesso, many of Thibet, the 
Siamese, &c. . 

8. Eruiopian, The skin black; the hair black and 
crisp. | 

The head narrow, compressed laterally; the forehead 
arched ; the malar bones projecting forwards ; the osseous 
nares large; the malar fossa behind the infra-orbitar fora- 
“men deep; the jaws lengthened forwards; the alveolar 
edge narrow, elongated, more elliptical; the upper front 
teéth obliquely prominent; the lower jaw large and 
_ strong; the cranium usually thick and heavy. 

‘The face narrow and projecting at its lower part; the 
eyes prominent; the nose thick and confused with the 
_ projecting cheeks ; the lips, especially the upper, thick ; 
the chin somewhat receding. 

The legs in many instances bowed. 

This comprehends the inhabitants of Africa, with the 
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exception of those in the northern parts, already included 
in the Caucasian variety. 

M. de Virey here also makes two subdivisions; the 
one embracing the people of the equatorial parts of 
Africa, of Nigritia and Guinea, the Madingos, Jaloffs, 
Caffres, Galla, the inhabitants of Conjo, Angola, the 
coast of Zanguebar, Monoémugi, the interior of Mada- 


gascar and of New Guinea, and lastly, the Papoos: the 


other of an olive tint nearly approaching to black, em- 
bracing the Hottentots, the Namaguese, nearly the whole 
of New Holland and some neighbouring islands, as New 
Caledonia and the island of the Quirds.* 


4. Tue American. The skin of a copper colour; the 


hair black, stiff, straight and sparing. 

The forehead short ; the cheek bones broad, but more 
arched and rounded than in the Mongolian variety, not, 
as in it, angular and projecting outwards; the orbits 
generally deep; the forehead and vertex frequently de- 
formed by art; the cranium usually light. 

The face broad, with prominent cheeks, not flattened, 
but with every part distinctly marked if viewed in pro- 
file; the eyes mined the nose rather flat, but still pro- 
minent. 

This coon all the Americans excepting the 
Esquimaux. | 
5. Tun Matay. The skin tawny ; the hair black, soft, 
curled, thick and abundant. 

The head rather narrow; the forehead slightly arched ; 
the parietal bones prominent; the cheek bones not pro- 
minent; the upper jaw rather projecting. 


* The inhabitants of these islands are not included by Blumenbach 
‘in the Ethiopian, but in the Malay variety. 
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The face prominent at its lower part; not so narrow as 
in the Ethiopian variety, but the features, viewed in pro- 
file, more distinct; the nose full, broad, bottled at its 
point; the mouth large. | 

This comprehends the inhabitants of the Pacific, Ma- 
rian, Philippine, Molucca, and Sanda isles, and of the 
peninsula of Malacca. 

General Remarks. Vhe colour of the hair thus appears 
somewhat connected with that of the skin, and the colour 
of the iris is closely connected with that of the hair. 
“Light hair is common with a white and thin skin only, 
and a dark thick skin is usually accompanied by black 
hair; if the skin happens to be variegated, the hair also 
is variegated; with the milk white skin of the albino, 
we find hair of a peculiar yellowish white tint; and where 
the skin is marked by reddish freckles, the hair is red, 
When the hair is light, the iris is usually blue; when 
dark, it is of a brownish black ; if the hair loses the light 
shade of infancy, the iris likewise grows darker, and when _ 
the hair turns grey in advanced life, the iris loses much 
of its former colour; the albino has no more colouring 
matter in bis iris than in his skin, and it therefore allows 
the redness of its blood to appear; those animals only 
whose skin is subject to varieties, vary in the colour of the 
iris; and if the hair and skin happen to be variegated, the 
iris is observed likewise variegated.* 
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* The hair is frequently of different shades in different parts. 
John Hunter remarked that the iris in animals agrees principally with 
the colour of the eyelashes. However various the colour of the hair 
in horses, the iris, he also observes, is always of the same. But then 
the hair is always of the same at birth, and the skin does not participate 
in its subsequent changes, being as dark in white as in black horses. 
In cream-coloured horses, indeed, there is an exception, the iris agrees 
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The Caucasian variety of head, nearly round, is the 
mean of the-rest, while the Mongolian, almost square, 
forms one extreme, having the American intermediate; 
and the Ethiopian the other extreme, having the Malay 
intermediate between it and the Caucasian. 

The Caucasian variety of face is also the mean, while 
the Mongolian and American, extended laterally, form 
one extreme, and the Ethiopian and Malay, extended in- 
feriorly, constitute the other. In the first of each extreme, 
viz. the Mongolian and Ethiopian, the features are dis- 
tinct, while in the second, viz. the American and Malay, 
they are confused. 

Aithougn this division of mankind is well founded and 
extremely useful, it is liable, like every artificial division 
of natural objects, to many exceptions. Individuals be- 
longing to one variety are not unfrequently observed with 
some. of the characteristics of another;* the character- 
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with the hair, but then the foals are originally cream coloured, and 
the skin is cream coloured. Hunter, Og the colour of the pigmentum 
of the eye in different animals. Obs, 247. 

* * Sooty blackness is not peculiar to the Ethiopian, but is occa- 
“sionally found in other varieties, of men very different and remote 
** from each other, in the Brazilians, Californians, Indians, and some 
«South Sea Islanders; and among the latter, the new Caledonians 
** form an insensible transition with the chesnut coloured inhabitants 
“‘ of Tongatabu from the tawny Otaheitans to the black New Hol. 
‘landers. Blumenbach, De generis humani varietate nativa. sect. 43. 
“Some tribes of Ethiopians have long hair (Bruce on the Galla ; 
‘* African Institution on the people of Bornan) ; on the contrary, some 
“* copper coloured people have the crisp hair of the Ethiopian. (Th, 
‘inhabitants of the Duke of York’s island, near new Ireland ; Vide 
“ Hunter's Historical Account of the proceedings at Port Jacken 
“* again the hair of the New Hollanders, specimens of which I have 
“* now before me, is so perfectly intermediate between the crisp hair 
‘* of the Ethiopian and the curly hair of the islanders of the Pacific 
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istics of two varieties are often intimately blended in the 
same individual (indeed all the four varieties run into 


oo anes ee eee 


«© ocean, that there has been much diversity of opinion from the first 
« Dutch to the latest English travellers, to which of the two varieties 
‘it should be referred. As to the varieties of colour existing among 

‘ nations whose hair is usually black, we have sufficient authority for 
** asserting, that numerous instances of red hair occur in all the three 
“* last varieties.” |. c. sect. 52. 

“The Caffres and the people of Congo have hair not unlike that of 
** Europeans. Even the Foulahs, one of the Negro tribes of Guinea, 
** have, according to Mr. Park, soft, silky hair ; on the other hand, the 
“inhabitants of many other countries resemble the Africans in their 
“hair, as the savages of New Guinea, Van Diemen’s land, and Malli- 
“‘collo. And in the same island some of the people are found with 
** crisp and woolly, others with straight hair, as in the New Hebrides. 
“In New Holland there are tribes of each character, though resemb- 
“ling in other particulars.” Prichard’s Researches into the physical 
history of Man. p. 83. 

‘ Many tribes of the Negro race approach very near to the form of 
‘ Europeans. The Jaloffs of Guinea, accor ding to Park, are all very 
*‘ black, but they have not the characteristic features of the Negro— 
“ the flat nose and thick lips: and Dampier assures us that the natives 
“ of Natal in Africa have very good limbs, are oval visaged, that their 
“* noses are neither flat nor high, but very well proportioned ; their 
*‘ teeth are white, and their aspect: altogether graceful. The same 
** Author (Dampier's Voyages) informs us, that their skin is black, 
“(and their hair crisped. Nor are others of this diversity more con- 
‘stant. In the native race of Americans, some tribes are found, 
‘* who differ not in the characters in question from Europeans. Under 
“the 54° 10’ of north latitude,” says Humboldt, ‘at Cloak-bay, in 
** the midst of copper-coloured Indians, with small long eyes, there isa 
* tribe with large eyes, European features, and a skin less dark than 
*¢ that of our peasantry." Humboldt’s Essay on New Spain, translated. 
l. c. p. 62. note b. 

“The features of the inhabitants of the Friendly Islandé are very 
“' vatious, insomuch that it is scarcely possible to fix on any general 
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eacb other by insensible degrees) ;* and instances conti- 
nually occur of deviation in one or more particulars from 
the appearances characteristic of any variety;} so that 
the assemblage rather than individual marks must fre- 
quently be employed to determine the variety. 

Particular Remarks. The Caueasian variety is pre- 
eminent in all those mental and corporeal particulars 
which distinguish man fromanimals. The general aspect 
is dignified ; the:men appear formed -for valour and con- 
templation, the women for every sweet attractive grace. 
The cranium is very capacious, the area of the face 
bears to its area but a proportion of one to four, and 
projects little or not at all at the lower parts: the intellec- 
tual faculties are susceptible of the highest cultivation. 
Philosophy and the fine arts flourish in it as in their 
proper soil: to it revelation was directly granted. 

The Ethiopian variety when instructed by the Cauca- 
sian has produced instances of mental advancement great 
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‘likeness by which to characterize them, unless it be a fulness at the 
“point of the nose, which is very common. But on the other hand 
‘© we met with hundreds of truly European faces, and many genuine 
** Roman noses among them.” 

« Similar examples,” remarks Blumenbach on this passage, (Cook’s 
last voyage. Vol. 1. 382. I. c. § 55. note.) “are observed, among 
‘«* Ethiopian and American nations; and, vice versa, the resemblance 
‘© of individual Europeans to Ethiopians and Mongoles is very frequent, 
** and has become even proverbial.” 

* «The Tartars of the Caucasian variety pass by means of the 
‘* Kirghises and neighbouring people into the Mongoles, in the same 
«* manner as these by means of the people of Thibet into the Indians, 
‘by means of the Esquimaux into the Americans, and by means of 
*¢ the Phillippine Islanders even in some measure into the Malays.” 
Blumenbach. I. c, § 86. 

¢ See note, page 396. 
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indeed, but inferior to what the latter is capable of at- 
taining. “ There scarcely ever,” says Hume, “was a 
“civilized nation of that complexion, nor even an indi- 
“vidual, eminent either in action or speculation. No 
“ingenious manufactures amongst them, no arts, no 
‘sciences. On the other hand, the most rude and bar- 
“ barous of the whites, such as the ancient Germans, the 
“ present ‘Tartars, have still something eminent about 
“them, in their valour, form of government, or some 
“other particular.’* Blumenbach, however, possesses 
English, Dutch and Latin poetry written by different 
negroes, and informs us, that, among other examples of 
distinguished negroes, a native of Guinea, eminent for 
his integrity, talents, and learning, took the degree of 
doctor in philosophy at the University of Wittenberg, 
and that Lislet of the Isle of France was chosen a cor- 
responding member of the French Academy of Sciences. 
“ Provinces of Europe,” ‘says he, “ might be named, in 
“ which it would be no easy matter to discover such good 
“‘ writers, poets, philosophers, and correspondents of the 
“ French Academy ; and on the other hand, there is no 
“ savage people which have distinguished themselves by 
“such examples of perfectibility, and even capacity for 
“scientific cultivation, and consequently, that none can 
* approach more nearly than the negro to the polished 
“nations of the globe.’+ ‘This mental inferiority is at- 
tended of course by a corresponding inferiority of the 
brain. The circumference, diameters, and vertical arch 
of the cranium being smaller than in the European,t} and 
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® Hume's Essays. Part 1. Essay 21. Note M. 

# Beytrige zur Naturgeschichte. p. 118. Vide Rees’s Cyclopedia. 

t Soemmerring.- De basi cranit et originibus mervorum cranio 
egredientium. 
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the forehead particularly being narrower and falling back 
ina more arched form, the brain in general and particu- 
larly those parts which are the organs of intellect pro- 


perly so called,* must be of inferior size. The orbits on 
the contrary, and the olfactory and gustatory or rather mas- 
ticatory organs being more amply evolved, the area of the 
face bears a greater proportion to the area of the skull,— 
as 1.2.to4.; the proportion is greater in the ourang- 
outang, and in the carnivora nearly equal. The senses 
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here situated, as well as that of hearing, are remarkably 
acute, and the corresponding nerves, at least the first, 
fifth, and facial, of great size.{ | 

The ossa nasi lie so flatly as to form scarcely any 
ridge; the face, as we have formerly seen, projects con- 
siderably at its lower part;§ the lower jaw is not only 
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long but extremely strong; the chin not only not promi- 


* Spurzheim's Phystognomical system. 

+ Cuvier’s Légons d’ Anatomie Compar€e. 

t Soemmerring. . ‘ 

§ Camper. (Dissertation physique sur les différences reelles, que ‘ 
presentent les truits du visage chez les hommes de différens pays et de 
différens ages) gives the following proportions of the facial angle. 


European - ° - ° - - . 80 or gO 1 
Chinese ° ke = . © a 75 | 
Negro © * e = - ° - 70. ’ 4 


Ourang-outang < - * > = : 42 Be 
Mr. White (Essay on the regular gradation) states them rather 
differently. 

Monkey : ° 2 ° - is 40 to 50 
Ourang-outang ° e i « m 50 60 
African . 7 - . - 2 60 70 

American SPs (TE pu he * 70: |= 275 

A 


Asiatic - ° * » « . < 75 80 
European ie Sw ne © oe 
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nent, but even receding, and the space between it and 
the lower teeth is small, while that. between the upper 
teeth and the nose is large; the meatus auditorius is 
nearer the occiput,—more remote from the front teeth 
than in the European; the foramen magnum occipitale 
lying farther back, the occiput is nearly in a line with the 
spine; the body.is slender, especially in the lois and 
pelvis, whose cavity likewise is small; the length of the 
fore-arms and fingers bears a large proportion to that of 
the os humeri; the os femoris and tibia are more convex, 
and the edge of the latter, which, in consequence of hearing 
the remark from my friend Mr. lyfe of Edinburgh, af 
have trequently examined in living negroes, is very sharp ; 
the calves are placed high; the os calcis instead of form- 
ing an arch is on a line with the other bones of the foot, 
which is of great breadth ; the toes are long; the penis 
large and frequently destitute of franum. 

Mr. White, from whom many of these remarks are 
derived, describes the testes and scrotum as small, but 
this does not accord with my own experience ; the skin 
is thicker ;* and finally the term of life shorter, than in Eu- 
ropeans. 

Nearly all these facts demonstrate a greater afhnity of 
the Negro than of the European to the brute creation. 
But so slightly inferior to the Caucasians, and so im- 
mensely superior to the most intelligent animals, the poor 
negro might justly class 7 those of us who philosophically 
view him as merely a better kind of monkey, or who 
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* The temperature of the Negro is said to be two degrees cooler 
than that of Europeans, and the voluptuous therefore to prefer a 
Negress in summer, a fair Circassian in spring and autumn, and an 
European brunette in winter. 
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‘desire to traffic in his blood, not only below himself but 
below apes in intellect, and tigers in feeling and pro- 
pensity. 

* Indica tigris agit rabida cum tigride pacem 

‘« Perpetuam. Seevis inter se convenit ursis.”* 

The Malays have but little hair upon the chin, and 
possessing a great developement of the parts of the head 
above the ears, are, as might be expected,} signalized for 
their treachery, cunning and ferocity, and their passionate 
fondness for poetry. 

The Mongolians are remarkably square and robust; 
their shoulders high; their extremities short and thick. 

The Americans have small hands and feet, and are 


nearly destitute of beard. Shorter in the forehead than . 


the Mongolians, they have not so great intellectual dis- 
tinction. | | 

Not only have the five varieties their distinctive cha- 
vacteristics, but the different nations comprehended in 
each variety have each their’ peculiarities, both mental 
and corporeal: among the Caucasians, for example, the 
Germans, French, Spaniards and English are extremely 
different from each other. Nay, the provinces of the 
same country differ, and the families of the same province, 
and, in fact, every individual has his own peculiar counte- 
nance, figure, constitution, form of body, and mental 
character. 
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; * Juvenal. Sa¢. L. xv. 163. 
+ Spurzheim’s Phystognomical System. 


- 


BL fae 


Sanaa 0 ants tinea tans 


VARIETIES OF MANKIND. 405 


A ourstien here presents itself.—Are the differences 
among mankind to be ascribed to the influence of various 
causes upon the descendants of two ;—or of more, but all 
similar, primary parents;—or to original differences in 
more than two primary parents ? If considerations a prior’, 
analogical and direct facts, and the history of mankind, 
corroborate in conjunction the first supposition, there will 
be no necessity to have recourse to the bolder second, nor 
to the third,—the boldest of the three. 

Our inquiries on this point should be prosecuted, as 
well as all inquiries into nature, without reference to re- 
velation, Lord Bacon has observed, that the union of 
religious and philosophical investigation is often detri- 
mental to the cause of truth.* 


If we resolve to make religion and philosophy harmo-_ 


nize before we are certain of being perfectly acquainted 
with the meaning of the sacred text or masters of all the 
facts necessary to establish legitimately a philosophical 
opinion, the one or the other, or perhaps both, will be 
strained and distorted. The truth will be more readily ob- 
tained if we examine the sense of scripture, indifferent to 
the conclusions of philosophy, and inquire into nature, 
indifferent to the pronunciations of revelation. They 
must ultimately agree; for the works and the voice of the 
Almighty cannot contradict each other. But this agree- 
ment should be spontaneous; assured that it will ulti- 
mately occur, its absence should have no other influence 
upon our minds than to stimulate us to farther inquiry, 
convincing us that either our conclusions are illegitimate 
or our facts deficient; but not inclining us to deviate in 


the least from the seyerest and most independent mode of | 


* Cogitata et visa. 
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investigation, nor to. force the scripture from its well es- 
tablished signification. 

On the point before us the Bible speaks positively and 
clearly, without the possibility of various interpretation or 
corruption of the text, and not only in the account of the 
creation, but incidentally in many other places.* It is 


* The writerof the article Maw in Rees’s Encyclopaedia remarks, 
that the book of Genesis does not clearly assert that Adam and Eve 
were the parents of mankind. If we read the whole Bible, we shall find 
our descent from Adam and Eve frequently alluded to, both in the Old 
and New Testament, and not merely as an indifferent fact, but as one of 
the fundamental truths of revelation ; and thus any supposed obscurity in 
the book of Genesis completely dispelled. His object, however, seems 
not to charge Moses with obscurity, but with contradiction. He says,— 
‘ We are told indeed that ‘* Adam called his wife’s name Eve, be- 
“* cause she was the mother of all living.” But in the first chapter 
‘ of Genesis we learn, that God created man, male and female, and 
‘ this seems to have been previously to the formation of Eve, which 
‘did not take place till after the garden of Eden had been made. 
* Again we are informed, in the fifth chapter of Genesis, that ‘¢ in 
~*© the day God created man, in the likeness of God, created he him ; 
«© male and female created he them; and blessed them and called their 
<* name Adam, in the day when they were created.’ Now the second 
chapter of Genesis is a recapitulation, and, at the same time, a more 
circumstantial detail of what is contained in the first. In the first, the 
man and woman are said to have been created on the sixth day; in the 
second, we are further informed how and in what order each was 
formed,—that the man was formed of the dust of the earth, and placed 
in the garden of Eden, (planted, it appears from perusing the whole of 
the second chapter, before his creation no less than before that of Eve) 
where he fell into a deep sleep, during which the woman was formed 
from a part of his body. Is this obscure or contradictory? 

‘ We find also that Cain,’ continues this writer, (in the words of 
Mr. White, of Manchester) ‘ after slaying his brother, was married, 
* although it does not appear that Eve had produced any daughters 


VARIETIES OF MANKIND. 405 


delightful to find nature and history investigated already 
so far, as to harmonize with the statement of holy writ, 


‘ before this time.’ ‘‘ Cain went out from the presence of the Lord, 
‘© and dwelt in the land of Nod, on the east of Eden. And Cain knew 
<¢ his wife, and she conceived and bare Enoch.” Indeed, it is said 
(ch. 5. v. 4.) that “ the days of Adam, after he had begotten Seth, 
« were eight hundred yéars, and he begat sons and daughters.” ‘ This 
« it should seem took place afier the birth of Seth, and consequently, 
« Jong after Cain had his wife; for Seth was not born till after the 
« death of Abel. If Cain had sisters prior to that period, from amongst 
‘ whom he might have taken a wife, it is singular, as some persons 
< may allege, that Moses should not have noticed them.’ By no means 
singular. Moses relates a few most important circumstances only, just 
sufficient to carry on the history from the creation ; the first six chap- 
ters comprehend a period of no less than sixteen hundred and fifty-six 
years. Although the marriages of Adam’s descendants are continually 
alluded to, yet as the successions and periods of the births of the men 
only were important to his history, he does not, I believe, individually 
mention, during the first nineteen hundred and fifty years of his history, 

the daughter of any particular person. His silence in this particular 
is conspicuously seen in the fifth chapter; for example, where after 
mentioning the birth of the first son, and the amount of the subsequent 
years of the father’s life, he merely adds, “ and begat sons and daugh- 
«‘ ters; not only in regard to Adam, but to his descendants. He 
passes over in silence even individual sons, when they constitute no 
link, and are connected with no remarkable circumstance, in his history 
of our race. és = 

I, as a believer in the divine origin of Christianity, and, I trust, from 
rational conviction, earnestly entreat this writer and all others who are 
inclined to despise the Scriptures, to distinguish between Christianity 
and sanctified cant, and to suspend their unbelief and sarcasms till they 
have dispassionately studied at least the four gospels, and the works of 
Bishops Butler and Watson, of Paley, Dr. Maltby, and Mr. Leslie. 

© Hume owned to a clergyman in the bishopric of Durham, that he 
¢ had never read the New Testament with attention.’+ 


+ (Boswell’s Life of Johnson. Vol. ii. p. 7. fifth edition.) 
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but we shall detail the arguments independently of this 
consideration.* 

A priori, 1 think, the universal simplicity of nature’s 
causes would induce us toimagine, that, as, if the varieties 
among us are accidental, two individuals were evidently 
sufficient for the produetion of the rest of mankind, no 
more than two were originally created. Nor can | con- 
ceive it possible to deduce a contrary presumptive argu- 
ment, from the length of time during which immense 
portions of the earth must have thus remained unpeopled. 
One of nature’s objects seeins the existence of as much 
life as possible, whether animal or vegetable, throughout 
the globe. For this purpose every species of animal and 
vegetable possesses an unlimited power of propagation, 
capable of filling the whole world, were opporttitiity af- 
forded it. ‘The opportunities of exertion are indeed very 
scanty, compared with the power; one vegetable, one 
animal, stands in the way of another; even the impedi- 
ments to the increase of some, act through them as im- 
pediments to others. The constant tendency of the power 
of multiplication to exert itself, seizes every opportunity 
the moment it is presented, and thus nature constantly 


* All the animals of each species appear descended from one stock, 
for the animals of the two hemispheres are all of distinct species, ex~ 
cepting in the northern regions, where a communication is very expli- 
cable. The same is true of the animals of thé arctic and antarctic regions : 
prevented, like the more equatorial animals of the two hemispheres, 
by the intermediate climate, from communicating with each other, they 
are all of distinct species. In islands remote from continents, either no 
quadrupeds are found, or such as have been conveyed thither, or such 
as are different from any others; while in islands near continents, the 
quadrupeds are the same as in the neighbouring country. 
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teems with life. The slow increase of mankind could not 
interfere with this apparent object of nature; the de- 
ficiency of our race must have invariably been fully com- 
pensated by the opportunities which it afforded for the 
multiplication of other existences: for that man alone 
was not designed to fill the earth, is shown by the vast 
tracts of land still but thinly peopled. The infinitely rare 
opportunities afforded for the maturity of the intellectual 
and. moral powers born with every human being, may 
afford still greater surprise than the extent of country 
unoccupied by man. After all, the originally great length 
of life must have contributed so much to man’s multipli- 
cation, that were food sufficiently supplied, he mi ght very 
speedily have covered the earth. 

Analogical and direct facts lead us to conclude that 
none of the differences among mankind are so great as to 
require the belief of their originality. 

Animated beings have a general tendency to produce 
offspring resembling themselves, in both mental and cor-. 
_poreal qualities. | 
‘ € Fortes creantur fortibus et bonis ; 

«« Est in juvencis, est In equis patrum 


«« Virtus: nec imbellem feroces 
‘‘ Progenerant aquilz columbam.””* 


Pie a 


An exception occasionally oceurs, much more fre- 
quently indeed in the domestic than the wild state,—the 
offspring differs in some particular from the parents; and 
by the force of the general tendency transmits to its off 
spring its own peculiarity. By selecting such examples, 
a breed peculiar in colour, figure, the form of some one 


# Horace, L. iv. od. 4. 
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part, or in some mental quality, may be produced. Thus 
by killing all the black individuals which appear among 
_ our sheep and breeding only from the white, our flocks 
are white; while, by an opposite practice pursued in some 
countries, they are black: thus a ram accidentally pro- 


duced on a farm in Connecticut, with elbow-shaped fore-* 


legs and a great shortness and weakness of joint indeed 
in all four extremities, was selected for propagation, and 
the dyxdy breed, unable to climb over fences, is now 
established :* thus some breeds of hares have horns like 
the roebuck : the Dorking fowl has two hind claws; and 
fowls indeed are bred in every conceivable variety.+ In- 
dividuals, distinguished from others by no greater dif- 
ferences than those which thus spring up accidentally, 
cannot be supposed to belong to a separate species: 
Upon the comparison of these differences depends the 
analogical argument first employed by Blumenbach. Find- 
ing the ferret (mustela furo) to differ from the pole cat 
(putorius) by the redness of its eyes, he concludes it is 
merely a variety of the same species, because instances 
of this deviation are known to occur accidentally in other 
animals; but he concludes the African elephant is of a 


comme AS SER SE TE A PC PEED A Si a ee rreperertoctenpenoesteeeniesteet, 


* Thomson's Annals of Philosophy, No. 2. 

+ The offspring most frequently resembles both parents, but the pro- 
portion of resemblance to each is extremely various, some children 
favouring the father most, some the mother, though all sufficiently 
resembling each to preserve a family likeness; some stamped by any 
accidental singularity of one parent, others not; and it is remarkable 
that the resemblance to the parents, whether in regard to usual or 
singular peculiarity, is occasionally not observed in the immediate oft 
spring, but reappears in the third or even some later generation. 


s 
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species distinct from the Asiatic, because the invariable 
difference of their molar teeth is of a description which 
naturalists have never found accidental. Now there exist 
among mankind no differences greater than what happen 
occasionally in individual species of animals. 

The colours of the animals around us, horses, cows, 
dogs, cats, rabbits, fowls, are extremely various, black, 
white, brown, grey, variegated. 

The hair of the wild Siberian sheep is close in summer, 
but rough and curled in winter;* sheep in Thibet are 
covered with the finest wool, in Ethiopia with coarse stiff 
hair; the bristles of the hog in Normandy are too soft 
for the manufacture of brushes ;{ goats, rabbits, and cats 
of Angouri, in Anatolia, have very long hair, as white as 
snow and as soft as silk.§ 

The head of the domestic pig differs as much from that 
of the wild animal, as the Negro from the European in 
this respect ;|| so the head of the Neapolitan horse, deno- 
minated rams head on account of its shape, from that of 
the Hungarian animal, remarkable for its shortness and 
the extent of its lower jaw;** the cranium of fowls at 
Padua is dilated likea shell and perforated by an immense 
number of small holes ;++ cattle and sheep in some parts 
of our own country have horns, in others not; in Sicily 
sheep have enormous horns :{{ and in some instances this 


« Pallas. Spicileg. Zoologica. + Blumenbach. lc. § 28. 

Lidge. §. 4c. th dee. ae 

+ Pallas. Spic. Zool. fasc. iv. p. 22. Sandifort. Museum Ana- 
tonicum acad. Lugd. Batav. T. 1. p. 306, 

tt Blumenbach. I.c. § 30. 
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animal has so many, as to have acquired the epithet poly- 
ceratous. 

The form of other parts is no less various. In Nor- 
mandy, pigs have hind legs much longer than the fore ;* 
at the Cape of Good Hope, cows have much shorter legs 
than in England ;+ the difference between the Arabian, 
Syrian and German horses is sufficiently known; the 
hoofs of the pig may be undivided, bisulecous, or tri- 
sulcous. 

These are regarded by naturalists as but accidental 
varieties, yet they equal or surpass the varieties existing 
among mankind. We are consequently led by analogy 
to conclude, that the differences of nations are not original 
but acquired, and impose no necessity for believing that 
more than one stock was at first created. 

Direct facts armonize with this conclusion. All races 
run insensibly one into another, and therefore innumerable 
intermediate examples occur, where the distinction be- 
tween two varieties is lost. Again, no peculiarity exists in 
any variety which does not show itself occasionally in 
another; many instances of these facts have been related 
in the notes to page 396. The difficulty of regarding 
the negro as of the same stock with ourselves, vanishes 
on viewing these circumstances and on reflecting that he 
and ourselves are two extremes, one of which may have 
sprung from the other by means of several intermediate 
deviations, although experience may not justify the belief 
that any single deviation could be of sufficient magnitude. 
An instance, however, is related, in the Philosophical 
Transactions, of a black family, which lived where Euro- 
péans had never approached, and from time to time pro- 


* Blumenbach, |. c. § 30. 5 pe LL 
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duced a white child.* Lastly, all the varietres breed to 
> 

gether readily and in perpetuity,}—an assertion which can- 

not be made in regard to any different species of animals. 


The cause of the differences of our species has been 
more or less sought for in climate, alone or in conjunction 
with other external circumstances, by Aristotle, Hippo- 
erates, Cicero, Pliny, Plutarch, Galen, nearly all the 
Greek and Roman historians and poets, Montaigne, Mon- 
tesquieu, Buffon; Zimunerman, Blumenbach, Dr. Smith of 
America, &c. Lord Kaimes has denied the power of these 
circumstances to produce the diversities of either mind or 
body ; and Hume has expressly written an essay to prove 
the insufficiency of climate with respect to the varieties 
of national character. Now the intensity of light unques- 
tionably affects the colour of the surface, although not to 
the degree of Ethiopian blackness; heat the texture and 
growth of the hair; and quantity of nourishment the size. 
But the effects of these circumstances are superficial, even 


~* Two blacks marrying produced a white child: the woman, fearing 
her husband's resentment, erideavoured to conceal it from him. The 
man, however, insisted upon seeing the infant, and finding it white, 
said, ‘I love it the better for that; for my own father was a white 
‘ man, though my grandfather and grandmother were as black as you 
‘and myself; and although we come from a place where no white 
‘ people were ever seen, yet there was always a white child in every 
« family that was related to us. Phtl. Trans. Vol. 55. 

An instance is likewise very credibly stated of an adult negress, who, 
from no evident cause, grew white, and in the course of fifteen years, 
becattie scarcely inferior in any part of her surface to an European, 
Phil. Trans. Vol. 51. 

+ An instance has already been mentioned of what is a still stronger 
argument,—the simultaneous production of two individuals of different 
varieties by the same mother. 
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on animals necessarily less protected against their influence 
than man. The skulls of foxes belonging to northern 
regions are not different from those of France or Egypt : 
the tusks of the elephant, and the horns of the stag and 
rein deer, may acquire a larger size when the food is more 
favourable to the production of ivory or horn, but the 
number and articulations of the bones, and the structure of 
the teeth, remain unaltered.* Nor are these changes, any 
more than those induced by mechanical means, as pres- 
sure, division, &c. transmitted to the offspring : the child of 
the most sunburnt rustic is born equally fair with other 
children; even all the children among the Moors are 
born white and acquire the brown cast of their fathers 
only if exposed to the sun;+ although the Jews have 
most religiously practised the rite of circumcision from 
the days of Abraham, their foreskin still remains to be 
circumcised. Were it therefore true that all dark nations 
are the inhabitants of hot climates, as the confined know- 
ledge of the antients justified them in believing, it would 
still be untrue that the change effected, for instance, in 
the colour of the parent’s skin, had descended to the off- 
spring. But modern discovery has made usacquainted with 
light nations, inhabiting the warmest regions, with dark 
nations inhabiting the coldest, and with others of various 
shades of colour, although in the same climate.t Nor 


* Cuvier. Discours Préliminaire aux Récherches sur les Ossemens 
Fossiles des Quadrupedes. Natural varieties only are meant. Local 
situation can produce the most intimate structural diseases; witness 
Cretinism. 

+ Poiret’s Voyage en Barbarie. T. i. p, 31. Vide Blumen- 
bach, I. c. 

{ Lord Kaimes, M. de Virey, and Dr. Prichard have quoted many in- 
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are the varieties of mankind more connected with the 
varieties of food. In the present state of our knowledge, 
it is impossible fully to account for them. 


stances of these facts. ‘ We found,’ says Humboldt, ‘ the people of the 
«Rio Negro swarthier than those of the lower Orinoco, and yet the 
* banks of the first of these rivers enjoy a much cooler climate than the 
more northern regions. Inthe forests of Guiana, especially near the 


Lay 


‘sources of the Orinoco, are several tribes of a whitish complexion, the 


" 


Guiacas, Guajaribs and Arigues, of whom several robust individuals 


wn 


exhibiting no symptom of the asthenical malady which characterizes 


”~ 


Albinos, have the appearance of true Mestizos. Yet these tribes have 


x 


never mingled with Europeans, and are surrounded with other tribes 


a 


of a dark brown hue. The Indians, in the torrid zone, who inhabit 


nm 


the most elevated plains of the Cordilleras, of the Andes, and those 


o 


who under the 45° of south latitude, have as coppery a complexion as 


n 


those who under a burning climate cultivate bananos in the narrowest 


rs 


and deepest vallies of the Equinoctial region. We must add that the 


a 


Indians of the mountains are clothed, and were so long before the 


a“ 


conquest, while the Aborigines, who wander over the plains, go quite 


nw 


naked, and are consequently always exposed to the perpendicular rays 


a 


of the sun. I could never observe that in the same individuals those 


Cy 


parts of the body which were covered were less dark than those in 


* 


contact with a warm and humid air. We every where perceive that 


~ 


the colour of the American depends very little on the local position in 


nw 


which we see him. The Mexicans, as we have already observed, are 


nx 


more swarthy than the Indians of Quito and New Granada, who in- 


~ 


habit a climate completely analogous, and we even see that the tribes 
dispersed to the north of the Rio Gila are less brown than those in 
the neighbourhood of the kingdom of Guatimala. This deep colour 
continues to the coast nearest to Asia, but under the 54° 10’ of north 
latitude, at Cloak bay, in the midst of copper coloured Indians, with 


a 


cS 


nm 


ct 


ow 


small long eyes, there is a tribe with large eyes, European features, 
< and skin less dark than that of our peasantry. Political Essay on New 
Spain, translated. 

The Jews settled in the neighbourhood of Cochin ‘ are divided into 
‘ classes, called the Jerusalem-or white Jews, and the antient or black 
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With civilization and barbarism, however, they appear 
intimately connected. We should beforehand be inclined 
to suppose that the most excellent developement of every 
animated species would be effected where al] its wants 
were best supplied, its powers all duly called forth, and 
all injurious or unpleasant circumstances least prevalent ; 
and vice versa. But experience teaches us that no change 
ean by any means be brought about in an individual, 
and transmitted to the offspring: the causes of change in 
a species must therefore operate, not by altering the pa- 
rents, but by disposing them to produce an offspring more 
or less different from themselves. Such is Mr. Hunter’s 


te ie creer a er ho AT STARR ea a Re A SO SBC AST ET SE ae AO ue a 


‘ Jews.’ The white Jews look upon the black Jews as an inferior 
‘race, and not as a pure cast, which plainly demonstrates that they do 
* not spring from a common stock in India.’ 

The white appear to have resided there upwards of seventeen hun- 
dred years. Buchanan's Christian Researches in Asia, 219, &e. 

Dr. Shaw and Mr. Bruce describe a race of fair people in the neigh- 
bourhood of Mount Aurasius, in Africa, who, ‘if not so fair as the 
‘ English, are of a shade lighter than that of any inhabitants to the 
‘southward of Britain. Their hair also was red, and their eyes blue.’ 
They are imagined to be descendants of the Vandals. Bruce's 
Travels. 

The Samoiedes, Greenlanders, Laplanders, Esquimaux, &c. are very 


swarthy ; nay, some of the Greenlanders are said to be as black as Afrt- 


ans. 

* Po we not in fact behold,’ says the learned and eloquent M.deVurey, 
‘the tawny Hungarian, dwelling for ages wnder the same parallel and 
‘inthe same country with the whitest nations of Europe ; and the red 
‘Peruvian, the brown Malay, the nearly white Abyssinian, in the very 
‘zones which the blackest people in the universe inhabit. The natives 
“of Van Diemen’s land are black, while Europeans of the correspond - 
‘ ing northern latitude are white, and the Malabars, in the most burn- 
‘ing climate, are no browner- than the Siberians. The Dutch, who 
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view of the question,* and it is certainly confirmed by 
every fact. Uncivilized nations exposed to the incle- 
mency of the weather, supported by precarious and fre- 
quently unwholesome food, and haying none of the distin- 
guishing energies of their nature called forth, are almost 
universally dark coloured and ugly ; while those who en- 
joy the blessings of civilization, i.e. good food and cover- 
ing, with mental cultivation and enjoyment, acquire in 
the same proportion the Caucasian characteristics, ‘The 
different effects of different degrees of cultivation, says 
Dy. Smith, ‘ are most conspicuous in those countries in 
‘which the laws have made the most complete and per- 
‘ manent division of ranks. What an immense difference 
‘ exists in Scotland between the chiefs and the common- 
‘ alty of the highland clans. If they had been separately 
‘found in different countries, the philesophy of some 
‘writers would have ranged them in different species. A 


aoe easter: 


“have resided more than two centuries at the Cape of Good Hope, 
“ have not acquired the sooty colour of the native Hottentots ; the Gue- 
« bresand Parsees, marrying only among themselves, remain white in the 
‘ midst of the olive-coloured Hindus.’ Histoire Naturelle du genre 
humain. par J.T. Virey. Tome premier, page 124. 

* ** As animals are known to produce young which are different from 
themselves in colour, form, and disposition, arising from what may be 
called the unnatural mode of life, it shews this curious power of accom- 
modation in the animal economy, that although education can produce 
no change in the colour, form, or disposition of the animal, yet it is 
capable of producing a principle which becomes so natural to the ani- 
mal that it shall beget young different in colour and form; and so al- 
tered in disposition, as to be more easily trained up to the offices in 
which they have been usually employed; and having these dispositions 
suitable to such changes of form.” Hunter’s Olservations, @e. on the 
wolf, jackall, and dog. . 
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similar distinction takes place between the nobility and 
peasantry of France, Spain, of Italy, of Germany. It 
is even more conspicuous in eastern nations, where a 
wider difference exists between the highest and the 
lowest classes in society. The naires or nobles of Calicut, 
in the East Indies, have with the usual ignorance and pre- 
cipitancy of travellers been pronounced a different race 
from the populace ; because the former, elevated by their 
rank, and devoted only to martial studies and achieve- 
ments, are distinguished by that manly beauty, and ele- 
vated stature so frequently found with the profession of 
arms; especially when united with nobility of descent; 
the latter poor and laborious, and exposed to hardships 
without the spirit or the hope to better their condition, 
are much more deformed and diminutive in their per- 
sons, and in their complexion much more black. In 
France, says Buffon, you may distinguish by their aspect 
not only the nobility from the peasantry, but. the supe- 
rior orders of nobility from the inferior, these from citi- 
zens, and citizens from peasants.’—The field slaves in 


America, continues Dr. Smith, ‘ are badly clothed, fed, 
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and lodged, and live in small huts on the plantations, 
remote from the example and society of their superiors. 
Living by themselves, they retain many of the customs 
and manners of their ancestors. ‘The domestic servants, 
on the other hand, who are kept near the persons, or 
employed in the family of their masters, are treated with 
great lenity, their service is light, they are fed and 
clothed like their superiors, they see their manners, 
adopt their habits, and insensibly receive the same ideas 
of elegance and beauty. The field slaves are in copse- 
quence slow in changing the aspect and figure of Africa. 
The domestic servants have advanced far before them in 
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“acquiring the agreeable and regular features, and the 
* expressive countenance of civilized society. The former 
“are frequently ill shaped, they preserve in a great degree 
“the African lips, and nose and hair. Their genius is 
“dull, and their countenance sleepy and stupid. The 
* latter are straight and well proportioned, their hair ex- 
‘tended to three or four, sometimes even to six or eight 
“inches: the size and shape of their mouth handsome, 
“their features regular, their capacity good, and their 
* look animated.’* 

Dr. Prichard has ‘ been assured by persons who have 
« resided in the West Indies, that a similar change is very 
‘ visible among the Negro slaves of the third and fourth 
* generation in those islands, and that the first generation 
« differs considerably from the natives of Africa.’+ 

The South Sea Islanders, who appear to be all of one 
family, vary according to their degree of cultivation. The 
New Hollanders, for example, are savages and chiefly 
black; the New Hollanders are half civilized and chiefly 
tawny; the Friendly Islanders are more advanced and 
are not quite so dark; several are lighter than olive 
colour, and hundreds of Enropean faces are found among 
them. 

The people of Otaheite and the Society isles are the 
most civilized and the most beautiful: the higher orders 
among them have a light eomplexion and hair flowing in 
ringlets; the lower orders less cultivated are less pleasing. 

« The same superiority,” says Captain King ;t ‘ which 


——: 


* On the Causes of the variety in the Complexion and Figure of the 
Auman species, p. 85. Sq. 
Pl. C. P. 227 rote. 
+ Cook’s Voyages. Vol. 3. book 5. ch. 7. 
| 2h + 
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‘is observable in the Erees (nobles) throughout the other 


f islands, is found also here (Owyhee). Those whom we 
“saw, were, without exception, perfectly well formed; 
‘ whereas the lower sort, besides their general inferiority, 
‘ are subject to all the variety of make and figure that is 
‘ seen in the populace of other countries.” 

Climate, however, has not been shewn to have no 
effect: but its power being greatly inferior to that of 
civilization and barbarism, cannot strongly manifest itself, 
when acting in opposition to these, In fact, a diminution 
of the sun’s influence does dispose to the production of 
hight varieties: the inhabitants of hilly situations are, 
ceteris paribus, fairer than the people below, and persons 
of the same tribe and degree of civilization are whiter in 
the northern parts of Europe and Asia than their more 
southern neighbours ; whiteness, too, Is very common in 
the north among sthaaty: which nearer the equator are 
variously coloured; a pair of brown mice kept in a dark 
place, generate a hits offspring. 

_ Perfection, in other words, the highest compatible point 
of utility or agreeableness, or of both, is nature’s universal 


aim in her productions, but it is in general obtained. 


slowly, and the more so in proportion to the excellence 
or degree of the qualities to be perfected. Animals and 
vegetables have to pass one period before they burst into 
birth, and another before their full powers and propor- 
tions are reached; and man, whose perfections are very 
excellent, arrives at his acmé very late. 

It isin this respect with species as with individuals,— 
their improvement is gradual. In conformity with these 
observations, we must suppose that man was once far 
below the excellence of which he is susceptible,—that this 
was to be acquired slowly ; and that in consequence the 
Caucasian var iety did not once exist. 
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If we believe that he was created in perfection, we 
niust believe that after the fall his nature experienced the 
general change ; that he became destitute and wretched, 
and destined to reach perfection by slow degrees: That 
he was once black; is rendered extremely probable by the 
analogy of animals, among which Mr. Hunter remarked, 
that the Changes of colour were always from the darker to 
the lighter tints.* 

It would appear also from history, that the most an- 
€ient people of the earth,—from whom Europeans are de- 
scended, were genuine Ethiopians or Negroes. 

* © Snimals living in a free and viatural staté are subject to few de- 
é viations from their specific character; but nature is less uniform ini 

‘its operations, when influenced by culture. Considerable varieties 
‘ are produced urider such circumstances ; of which the most frequent 
are changes in the colour. 

« These changes aré always, I believe, from the dark to the lighter 
€ tints; and thé alteration very gradual in certain species, fequiring in 
‘ the Canary-bird several generations ; while in the ctow, mouse, &c. 

it is completed in one. But this change is not always to white, 
‘ though still approaching nearer to it in the young than in the parent 3 
‘ being sometimes to dun, at others to spotted, of all the vatious shades 
é between the two extremes. This alteration in colour being constantly 
é from dark to lighter, may we not reasonably infer, that in all animals 
* subject to such variation; the darkest of the species should be reckoned 
‘ nearest to the original ; and that where thefe are specimens of a 

€ particular kind, entirely black, the whole have been originally black ? 
¢ Without this supposition it will be impossible, on the principle I have 
é stated, to account for individuals of any class being black. Every such 
© variety may be considered as arisitig in the cultivated state of animals.” 
Hunter, On the colour of the pigmentum nigrum of the eye. Obs: 
p- 243. 

+ See Pritchard’s Physical History of Man. Ch. vii. vill. ix. 

‘ shall take this opportunity of noticing monsters: 

Mr. Lawrence has collected most of the remarkable and well authen- 
ticated instances of monsters, in a paper published in the fourth volume 
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The history of mankind supports the same inference, 
as considerations a priori, and analogical and direct facts, 
All the nations of the earth appear to have branched 
forth from one quarter. Dr. Pritchard has traced 
them with great learning and judgment, and as the 


of the Medico-Chirurgical Transactions. To this I refer for examples. 
He divides monstrosity into unnatural formation, unusual position of 
certain organs, deficiency, redundancy, and a mixture of these. 
No one in the present day would ascribe monstrosity to any thing 
else than an error in the original materials of the embryo,—to a mix 
ture of the whole or a part of the materials of two or more embryos, to 
a deficiency in the materials, or to a derangement of them. (See Sect. 
xl. 587. 5. 588. 591.) . 
Culture we find produces alterations in animated beings. If it pro- 
ceeds no farther than to afford a supply to all the natural wants of a 
system, it improves the species, as is exemplified daily in vegetables 
*« It may certainly be laid down, says Mr. Hunter, (1. c. p- 245. note.) 
as one of the principles or laws of nature to deviate under certain cir- 
cumstances. It may also be observed, that it is neither necessary nor 
does it follow, that all deviations must be a falling off: it appears just 
the contrary, therefore we may suppose that nature is improving its 
works, or, at least, has established the principle of improvement in the 
body as well as in the mind.” If, however, luxurious abundance is 
supplied or important natural habits of the system prevented, as is not 
rarely the case in domesticated animals and civilized man, deviation 
may advance beyond improvement and actually become degeneration or 
monstrosity. Hence the commonly known fact (591) of monsters being 
frequent among domesticated animals and rare among the wild. As man 
by his depravity commits errors and excesses of every description, unne- 
eessarily mingling ill effects with the benefits of civilization, no wonder 
that monsters are common among the human species. The evils 
of civilization are not necessarily united with it, and great as they are, 
they fall infinitely short of its benefits. Without civilization popula- 
tion must be wretchedly small, exigencies and comforts miserably sup- 
plied, and none of the noble characteristics of the heart and mind fully 
called forth: in the uncivilized state, on which Mr. Lawrence is dis+ 
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subject has not been made by myself a matter of original 
research, and is far too extensive to be handled here as 
it deserves, I must refer to his work which is both the most 
recent and the best, contented with simply inserting his 


posed to bestow such eulogies, this gentleman's superiority would not 
have been conspicuous. 

Mr. Lawrence, I mention it with pain, draws frony the occurrence 
of monsters, an argument unfavourable to the belief of the goodrtess of 
the Almighty. This, Lam aware, is not the place to assert eternal 
providence, and justify the ways of God to man ;* but in recommending 
the student toa work, it is my duty to guard him against its disadvan- 
taces. “Neither should we overlook these productions (says this 
gentleman) in our attempts to infer from the phenomena of nature, 
and particularly from organized beings, the character of the cause 
which has produced them. Creatures so imperfectly constructed, 
as to be incapable of independent vitality, and consequently perishing 
immediately after they are born ; and those whom the malformation 
ef some organ draws, after a life of pain and misery, afflicting to 
themselves and burthensome to others, to a premature death, offer 
an apparent exception to the inferences, which have been drawn fronz 
the animal kingdom in general, concerning some attributes of the 
creating power.” ‘* Archdeacon Paley has passed over the subject in 
silence.” 

- The world it must be remembered is governed not iby partial, but by 
general laws, and the least reflection will shew that any alteration 
which a human being could propose in them, would produce in- 
finite mischief. In particular circumstances, however, the good 
they ¢ generally cause, is certainly converted into evil. Hunger is 
one of the great sources of activity and enjoyment among men and 
animals, but in particular circumstances, where it cannot possibly 
be gratified, it is a torment. The laws of each species of organic 
formation produce the beautiful animated system, but these same laws 
ander particular thwarting circumstances,—when crossed by other 
general laws, produce monsters. The case of monsters is but one of 
numerous similar examples, and although the great Paley has not 
noticed this example individually, he: notices all such in general. 
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conclusion, which is the same as Bryent’s, although found- 
ed on different principles. 

“ ‘The countries bounded on the east and west by the 
Ganges and the Nile, on the North by the Caspian lake, 
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‘* Contrivance proves design ; and the predominant tendency of the 
contrivance indicates the disposition of the designer. The world 
abounds with contrivances, and all the contrivances which we are ac4 
guainted with, are directed to beneficial purposes. Evil, no doubt, 
exists; but is never, that we can perceive, the object of contrivance. 
Teeth are contrived to eat, not to ache; their aching now and then is 
incidental to the contrivance, perhaps inseparable from it, or even, if 
you will, let it be called a defect in the contrivance; but it is not the 
object of it. This is a distinction which well deserves to be attended to. 
In describing implements of husbandry, you would hardly say of the 
sickle, that it is made to cut the reaper’s fingers, though, from the con- 
struction of the instrument, and the manner of using it, this mischief 
often happens. But if you had occasion to describe instruments of 
torture or execution, this engine you would say, is to extend the 
sinews ; this to dislocate the joints; this to break the bones; this to 
scorch the soles of the feet. Here pain and misery are the very objects 
of the contrivance. Now nothing of this sort is to be found in the 
works of nature. We never discover a train of contrivance to bring 
about an evil purpose. No anatomist ever discovered a system of orga< 
nisation (i.e. no species of system of organisation, for the laws of the 
formation of an individual are the general laws of the species to which 
it belongs) calculated to produce pain and disease ; or in explaining the 
parts of the human body, ever said, this is to irritate ; this to inflame; 
this duct is to convey the gravel to the kidneys ; this gland to secrete the 
humour which forms gout. If by chance he come ata part of which he 
knows not the use, the most he can ‘say is, that it is useless: no one 
ever suspects that it is put there to incommode, to annoy, or to torment. 
Since then God hath called forth his consummate wisdom to contrive 
and provide for our happiness, and the world appears to have been con- 
stituted: with this design at first, so long as this constitution is upholden 
by Him, we must in reason suppose the same design to continue.” 


Moral Philosophy, yol. i. p.76. 
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and the mountainous ridges of Paropamisus and Imaus, 
and on the south by the Erythraean sea, or Indian ocean, 
appear to have been the region in which mankind first ad- 
vanced to civilization. It is highly probable that these 
countries were the primitive abode of our species, in 
which alone therefore it can properly be considered as 
indigenous. 

“In the first ages, previous to the origin of the most 
simple arts, while men were as yet too rude to acquire 
their sustenance by hunting (or if we receive the scriptural 
account of the deluge, before the woods were filled with 
wild animals), they apparently obtained their food chiefly 
by fishing along the sea shores, or depended for a still 
more precarious supply on the scanty fruits of the earth. 
In this state they would of necessity lead a wandering life | 


Even where evil is produced, such is the mighty universal plan, that 
it proves not simple, solitary evil, but becomes the cause of innumer- 
able good effects. A severe misfortune has often converted a proud 
and prejudiced man into one of modesty and candour. Again the stu- 
pendous wisdom and the benevolence of the Almighty are continually 
manifested in the operation of one general law preventing the particu- 
Jar evil resulting occasionally from the clashing effects of others. Thus 
the greater number of monsters perish in the womb; of those which 
are born, many die the moment of their birth ora few days after- 
wards; of those which survive, many die during childhood; and of 
those few which grow up, very few reach, and perhaps none, whose 
singularity is very great, pass the middle period of life, and their organs 
of procreation are often languid, if not perfectly inefficient: nor in 
fact do I believe from my observation that many of them are at all 
less happy than other people. 

But I blush to think it has been necessary to advocate the cause of 
the Almighty. Can any one refuse to , 


Find tongues in trees, books in the running brooks, 
Sermons in stones, and good in every thing ? 
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and extend themselves widely. Different tribes of ichthy- 
ophagi er of roaming savages were scattered on each side 
of the primitive region, wherever an easy progress lay 
open to them, along the coast or through the woods of 
Africa, and around the shores of the Indian islands, of 
New Guinea, and Australasia. The descendants of these 
dispersed races are still found in the same abodes nearly 
in their original unimproved condition, savages and ne- 
groes, such as we have seen that the stock of their ances- 
tors, the primeval inhabitants of Egypt and India, were. 

“ These were the most ancient colonies which emigrated 
into the distant parts of the earth. Accordingly they ex-’ 
hibit no affinities with the central nations in their lan- 
guages, manners, or superstitions. For they went forth 
when language was as yet imperfectly formed, before 
manners had acquired any peculiar character, and previous 
to the age of idolatry. 


“ The condition of mankind in their primeval seats im-- 


proved. They became hunters, and afterwards shepherds. 
Sabaism, or the worship of the heavenly bodies, now pre- 
vailed among them. Some tribes of hunters and perhaps 
of shepherds, ascended the chain of Paropamisus, and 
spread themselves gradually over the high central plains 
of Asia, on one side into Siberia and Scandinavia, and on 


the other into Kamtschatka, and through the adjacent and. 
probably then connected continent of America. These: 


are the Mongoles and other similar races whom we have 
traced through Asia and the north of Europe, and the 
primitive inhabitants of the New World. In the lan- 
guages of these nations, though much diversified and very 
imperfect in structure, a certain degree of affinity may be 
cléarly marked. In their superstitions, vestiges remain of 
the primitive Sabaism, even in-their more distant settle 
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ments. Their physical. characters resemble. In other 
particulars proofs may be collected in many remote re=_ 
gions of the common origin of these races: 

“ Meanwhile agriculture was invented in Asia, and the 
division of labour connected with the institution of casts, 
which seems to have extended through all the primitive 
regions, gave a new character to human society. The 
establishment of a governing or military class, and of a 
sacerdotal class, gave birth to political order. The priests 
mingling allegory and fable with the early Sabaism, and 
with the relics of genuine theism and true historical tradi~ 
tion, which had probably been preserved in a few families, 
formed a complex system of mythology. The mysteries 
were invented. Philosophy began to be cultivated, and 
a more perfect language was formed. 

“The Celtz under their Druids, a branch of the east- 
ern hierarchy, advanced into the furthest west, where 
perhaps some vestiges of previous colonists may be found. 
They carried with them the mysteries, the doctrine of 
metempsychosis, the rites of polytheism, the philosophy 
and the language of the east. 

“The Pelasgian and Thracian races established them- 
selves in Asia Minor and passed the Hellespont into 
Thrace. The former colonized Greece and Italy; the 
latter passed to the northward of the Danube into the 
Dacian or Getic country. Tribes of this nation wandered 
at a later period through the forests of Germany, where 
they multiplied and encroached upon the Celt. Lastly 
the Medes, delighting in their herds of horses, advanced 
through the Euxine borders into Scythia and Sarmatia. 

“That all these nations, the Celtz, the Pelasgi, the 
Goths and the Sarmatze were comparatively late colo- 
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nists from Asia, we may safely assert, when we consider 
the strong affinities discoverable in their systems, in their 
religious rites and doctrines, and in their dialects which 
are clearly branches of the Sanserit and old Persic, and 
when we remark that most of them may be traced in 
history still preserved, from their primitive settlements in 
the East.” 

Our inevitable conclusion thus coincides with the 
Mosaic account—that the whole human race is the off 
spring of the same parents, 


THE END, 


Rensley and Son, 
Bolt Court, Fleet Street, London. 
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